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(57) Abstract: A compound rquesoited 
by the foUowmg fonnula (I), a prodrug 
thereof oc a phannaceutically acceptable salt 
of either. The compound has high DPP-IV 
inhibitory activity and has been improved in 
safety, toxicity, etc. (I) pn the fonnula, R^ 
represents hydrogen, q)tionally substituted 
al^l. etc.; R^ represents hydrogen, 
optionally substituted alkyl, optionally 
substituted axyl, etc.; R^ represents hydrogen, 
optionally substituted aiyl, etc.; and -Y-NH2 
rqxresents, e.g., a group represented by the 
formula (A) (w^icrdn m is 0, 1, or 2; and 
R^ is absent or one or two R^s are presoit. 
the R'*'s each independently refvesenting 
optionally substituted aDQrl, etc.).] 
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KG, KZ, MD, RU, TJ, TMX 3 — n /< (AT, BE, BG, — BI6aStt## 

CH, CY. CZ, DE, DK. EE, ES. Fl, FR. GB, GR, HU, IE, 

IT, LU,MC,NL, PL, FT, RO.SE, SI. SK,TRXOAPI(BF, 2X*a- KaiXttODKSICOl^Ttt, SSS«ff**l.i 

BJ,CF,CG,CI,C»«,GA,GN,GQ,GW,ML,MR.NE,SN. ^PCTii-\itf i-OmmzmtHstlXl^i Ta— HfcBSS 

TD.TG). ©iJ-fy>X/-hJ 
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v^^^^^v^jw^^^^^— (Dpp-iv) m.^Mtvxm^umMf^m'^^ ^1^'/ 
-Mzmr^. sicv'^^/^^vji/^y^^^— tf-iY (DPP-IV) m.^Mthxmnfs. 

DPP-ivtt. -(z^i^gfcjKlgtei^firrs-feUvr^nT^T-ifTffeD. N^<Di^^':f^ 

g ® 7 5 / m7&^-:/D U ^ H fi^^Hf (c3^< f^fflT ^ ^ ^>6^ e. , U ;i/X 

V7x^ i'^U ^^^5^ h* ($?)^^XS::i3.-u^^$' H Y (NPY)^tf^S$ns/'^ 
>^ W77"-f y^-^^) '^r/^' 5 U ;Vjr^7^-( y'rT.'r^ :^-;i/3j?U 

^y^^ H (VIP) . ziym^-f^ (GLP-1) . >x u y 

vu\^y!7m H (Gip) ^xzf^^-^jv'E >^m^mm'^m)^\z^^^^ 

^y5^h*)5>WP-IV©SK<h7&:0. 

Ct*^^e>tlTViS(J.LaDgiier and S. AnsorgeliS "Cellular Peptidases in I 
mDune Functions and Disease2" , Advances in Experimental Medicine and Biol 
ogy Vol.477). 

DPP-IVtt. GLP-l©N5tc» ^2 75 /^(His-AIa) ^^^ffS. •^^f^tlfc^':^ 

^]i\tGu-\^^mzm<^'^'t^w<D. ^^W(Dm\titi^m^^-^'f. 7>^ 

:J:nxhtUTf^ffi'fSJlt)&^^91&tlW§(L.B.Knudsene). European Journal 0 
{Pharmacology, Vol.318, p429-435. 1996). J:©DPP-IVfcJ;SGLP-l©jfii4'f':fe 
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2 

SGLP-lJi^;&^±#T5 (T.J. Kief fere>, Endocrinology, Vol.136. p3585-3596, 1 

995). Qi?-\\'m^(oim\z^^xfi^ii^^^m^n^^'f^\^'v^r). 

f-i^^m^^mvx\r^^^tit)m<^nx^K>. Gi?-mcn^(DmB\z^^^x. m 
WyL^uE\z'^mt^^t.m^nx\^^o Ltcifi-DX. jfiLTOP-ia«©±# 

§aA.Pedersone., Diabetes Vol. 47, pl253-1258, 1998). 

m^<Dd?¥-immMim^^nx^x). m^\tmm<tkmmo 2/0 2 5 e o^n 
>yuy hx\t. E^yz^>m^^^r^^D->^>mmi^im2-immMthx 
miXib^^tamB-^tixr^^^o mw^'mmo 2/0 6 8 4 2 o^n>yuy h 
^^nmmkmf^o 3/0 0449 6^/'^>yuy hx\i. if^ue^>^&Wf 

{ikmmo 3/0 249 6 5^/'%>yVy hX\t. 2-T5/S/^DA:^5^;i/7$y 
»^-^tr4^iJ->5">flS'f^*^PP-iVBI§S!)^ l>TW^T-a5S i: tifi^B^nx^^^ 

. ai^H^O 2/0 2 4 6 9 8^A>yUy hX\t. ^1f>5^>MS<4^d«3KX5jN 
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SI [1] ^C(I) 



20 B«l$nT'bJ;Vi^5^P7U-;V'S, Bife$nT=b.kVi^7^D7'J-;i/ 

7;w=i^;ps. BSi^nT'fe<fcVi^xD7U-;w*;^3i?n;i/S. stfe^nx'b.tvi'v 

Bm$nT'bJ;VJ7;w^;i'*;pji?n;i/^. *fc«Bm$n 
x%^\^^^mmm^^uw&^mr-b\ ^rc}trm^ (td - (t6) xm 
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(T1) 



(T2) 



(T3) 



R 




O 



O 



CT4) 



(T5) 



ere) 



-Y-NH2 fix TIB^ (A) X*m^fh^m. *fc(4TlB^ (B) tm^fi^^ 




(A) 



NH2 
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5 

VNT/v=i=^ix*>'^5i?=^>'i'£> t> l-< ttS^^ttT^ iv^;<;7W^^-f /\^m^miri)\ 
NH NH2 

5 

2o©i^#Ig^i:l$'a-biffc'^^»^-t5^i t>'^*^5o ) ^X-m^^^^t-h^ 

[2] -Y-NHa (A) X^m^fl^mXh^. m}65 1 1> L< f± 2 trfoSd^ 
15 . *fcHL. -Y-NH^iaS^ (B) -^^tbSS-Cfct). n36Ut>L<«:2-C$>5 

[3] R';65TIB^ (C) > (D) i^ftti (E) ©V^-ftb36>©S-CS>5. [1] ~ 
20 ±fF^$H5^. 




{^fp^ zri. -S (O) *:fe:l*-N(R» ») -Sr^U 
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6 

i^rym. 7;p+;vs> ad7;wps, '>i7D7;ww». 7;i/n^->»^ 
R^ ^ ti7K^lI^^:feH7;v+;vS*^-r. ) 

[4] R' *^ (c) t>L<ttie:(E)xfes [3] iBm©fli'&%feb<tt-e©:/n 

[5] R'A^iC (C) X*0^ R« #«Ebyil^i3&\ l':3*fett2:3#ffib. 

^><r$fe5tbx. /\py>0^, >/7y», 7;i'=^;i/5^:tS. 7;v4^;i';^ji'ji^x;i.s 

=-)Vms ;\u7)l^^)V:^)\^^=^)VM^rc\t-yi^a7)V^M)V^::^)VmX'$>^ [4 
[6] R^ifi^ (C) X*D, R»dt> I-P^P^EL, ADy>M?^X*§. [4] 
[7] R3d^2-;j7DD7xx;k 2 -i7uu- s -y )V:^uy x.:::.)V. 2-^ 

>'7/-5-7;i/:fP7xx;i/xa&^, [4] umo\t'^mhh<\t^o-:fuYy 
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7 

5, j;v57u-;i/:r=^^>'»*^&s«ns, [i] - [7] ©viTn*ii'iB«o>fb'a-%'b 

[9] R^>i>i^e: -Ra-Rb-RcT^$n^*T*^, [1] ~ [7] ©Vi 

10 RattT;W=^^^>®S. 

R b \m^^1^tdit.^)Vi^=-)Vm^. 

[10] R^d^TK^M^, ^^;k *;rc«x5^jn?&s, [1] ~ [7] ©v^T 

15 ni)^\zuw.<D^t-^m^\^ < \t^(o-:/u \^yyif. sfctt^n e> ©^^±fi^^$ 

[11] R^*^;>t5^;n?3&s. [1] ~ [7] m^-rnffi\zmWi(o{t^m^v< 
u^ofu \^yy^. ^rc}t^n e» om^±n^^ n^k. 

J;Vi7^JP+JW^+'>». eife$nT'bJ;Vi7n-<;W». *fe(igm$nT'b<J:Vi 
7;Wl'*;V5j?::i;WSTfe^^ [1] ~ [1 1] ©ViTndifc:IBIK©^t:^tl'bb< 

25 «^©:?'DH7'yi^. *fe«^ns©^#±i^^$nsis, 

[13] R2d^>7ys. fiSi$nTfej:vi7;i^3=^s/*ji/3i?-;ws. *fc«e 
•m^nTfe<i:Vi7U-;^:t^'>«Tfe^. Ci] ~ [11] ©Vii'nd^ci2m©'fk; 

[14] R2dtft^7U-JW:t-+->ST^^. [1 3] ^^©'fk'&iKl'bKtt-^- 
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8 

[15] R n T P -/W;^=¥VST-$>5s [ 1 ] ~ [ 1 1 ] (O^^iTfl 

[16] R^jftsjs; (Ti) - (T6) -c^^jts^-efcSs [l]~Cll]«) 

[17] R2;6^ ^: -O-Tx-O-Ty i^^'. Ott^^M^Sr^U Tx 

10 > fi^$;^L-Ct>J:v^v^^T/^'a^/^»^ ilJfe^ftTt) J:v^^/^5'aT/^'af/^T/^#/^ 
S. 1^fc^±ffl^$^^Tt>J;V^laft^•r^MS^^-ro ) -C^^ttSS-efcS. [1 
] ~ [1 1] (o\f^i'fit^KWM(oit-h^i>\^<ti't(D-:fn\f7^y^, i^ltn^fi^ 

[18] Tx:657a. = l/V£T-$)5. [ 1 7] IB^^Ib^^Jfe b< Ji^<^:^o K 
[19] Txi65m-73.nV>'-C$>S. [ 1 8] IB«»^k'a-ife'b U< H:-€:<^^t3 

[20] T y K«ir /V^/WS. Bl^^^^i5^ T/V''^/^£> * ftttW^ ^flXi> 
X V^i^^ n T/i-^A-TJU^A^m-Ch 5s [19] IB^O^k-a-*^ t> U < f±-=e©y p K 

[2 1] TyX'm^fh^m<om.^m7i)K ^^ti^i^m^. *fcf*T 

[2 2] ^ (I) -r^^^nS^b-a-i&a^s TIB^ (cl) ~ (c3 6) : 
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1 2 




(c35) (c36) 

[2 3] [1] ~ [2 2] m^-rm^KWMtfOit^i>\^<n^<o-:fn Y7v^ 
[24] [1] ~ [22] ©V^■f3^^^^c|B«(7)^b-a•^fe%b<(i^oy^ 

[2 5] [1] ~ [2 2] ©v^-ft^**^^:|BS<^'^b■^t)b<tt^©:/o K7y^ 
[2 6] v>^>^^i;^/V--^y^^— ^-IVa^Jiiit<^f^:«)<^^ [l]~[2 2] 

[2 7] ^W^'imi^(OW^<Otz.Ti>(0^ [1] ~.[2 2] ©V>-ftb56^C|Bto{b 
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1 3 

ft 

X P<^/K J^^/K ynt^^'K 2-:/atVK :/^>'K sec- 

ttx (1) /^^^VJ1^. (2) «i^$^^-C'bJ:v^^^^-^x^Ty-/^S 

. (3) e^$^L■Ct>J:v^ra-l'/^S^ (4) gm$3^T'^>J;v^Ty-/^'T^y* 
/V7|?^ywS, (5) fi^$tbTl>J:V^-^^m^7^nT!;-/^*/^Jii?=/^Ss (6) 

30 X (8) e^$tbTt>J;v^T/^='=3^^5^*>'^3^?=^^S. (9) g^$3^Tt>J:v^:^7y^ 
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1 4 

A^E-iJv^. (1 0) a^$nT'bJ;vv>>^D7;p=^^;ws. (iDs^^nxt) 

iViTU-JPS, (12) B^$nT'bJ;V>7U-;l'^+'>^. (1 3) SSI^tl 

nT'bJ;ViT7;v^;i';j^;w*-;i^> (i 6) tKMS, (i ?) ssi^nr 
ut$^-;k ^b7yu;k -r>Hu;w*fc«^5i5'v^[i,2-a]t;u>?;i^*«^i'f 

15 

(a)7KglS. 

■^\zM.wmz\t. M^it. ;^5^;k x5^;k yatf;K 2-:/Dt!;K < 
) . 

30 miff^n. ^\zM:i^mz\t. m^\t. ^5^Jk x5";w. ':fu\d)V. 2-:/otf;v* 
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1 5 

p^h'>^xh=lri/, xh^i/xh^>^. p^h:^S/>^n5l?^>/S;/5:«xh^i/7' 

)v^:i)vmifimf^n^o 9,i^mz},m^\t. p^h^'>*;i/'^x;p^fc«xb4^>' 
i})7)V^)vm m^\f^ ^^JK x5^;k ypt!;k 2-:/Dtf;p^fc»7'5^;p 

(k)7'J-;i'» (^aim 7xx;k i-:?-75^;i^*fc«2-:^75^;i/^d^tf^ 
n§o ) ^ 

^rcmi)7%ymi)mw^n^o 

(3) rag|snT'b<tVi7n-r;i/Sj ©7D-f;uSi:l^T«. i 
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1 6 

(a)7KSIS. 

^\zmi^mz\t. mxit. p<5";k x^jv. yoif;p, 2--/Dt!;K -f 

) , 

mitf^n. ^\zM:i^m\z\t. m^^^ p^^jw. x5^;k yptf;K 2-yDt!;vs 

^)y}V:^U^^)V. 2-y)V:tUX^)V. 2. 2-e^7:tox^;K /t-7;W:^P 

(e)7;i/=i=^->'» m^\t. mL7}vu^z^mmi)m\iiE>n. M:Wm\z\mmm 

mm}z\tmmmif}^i^4:07)vu^'ymm\>f^n. Mizmi^mz\t. p^h+e^ 
v-s i7}vzi^zy3mmx\t. m.7)V3^z^mmi)mif^n. mmizitmm 
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1 7 

pyjV^O^h^i^. hU7;W:^-n>th^S^> ^h=¥v;<h=^'X Xh^v-p^h^ 

(i)7}V^)m m?i.\t. x5^jK :/ut!;w. 2-zfu}d)V^rc}t:f^)V 

dOx^l^^v^rt^'X 

->^D:/Dtf;l/:t=!rX i/^or^^;i/:f=^X i/iJ^D'^^^^'JWrt^X 

yDtr;u:e-^~>xh+'>^d5^frfe.n^o ) > 

, M:m\z}tmmWiSi)^^io(Di/pu7)v^)i^^^i^Mi)m^i^n. ^izmi^m 
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1 8 

\Z\t. '>^D:/olf;l/:t^-X -y^W/^JV^t^z^. >^^P^>5"Jl/:t=^~>. 

(q) T 5 y s^At^tf 6 ns. 
(4) rmM^nx%^if^r^)-)V7^/ij}V^=^)v&i Jc:fetts7U-;PStb 

IB (3) © rgii$tiTfej;Vi7P-r;p«j iz^n^m^iii^Tm^hTchof)^ 

xo7U-;i/tbT«> I9IB (2) © r«si$nT'ba:Vi^^AxD7U*-;vj 

xm^htchmmyf^n^o 

^m^'rur^j-ji^tvxu. laiB (2) © risgi$nT'bJ;vi-^5S§'\xD7U 

r««i$ tixh^ Vi^^'VT-a T U ~JW7 5 y tcfeJtss^S 
i:bT«, frIB (2) © rMm$nT'bJ:Vi'^g^^-rnTU-;i/J ki^feJtSfiSI 

(a)7KSlS. 
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Mlc::RflcWK:tt. m^\t. ^5^;K x5^;k :/Dif;K z-zfui^jv. -i 
) . 

1.0 (e)T;WP» p^5";k x5^;k :/ptf;K 2-:/otf;v. 

\t. pih^>'*;i/!i^x;w^fe«xh^->*;i/:^x;i/^*«^tf^ns. ) . 
(g)7;p^;i'« mfi\t. ^5";k x5^;w. yDif;K 2-:;^ptrjK zf^jv^tc 
20 «tert-::^9^;i/^j{)«#frfe.ns. ) T@m$n/b7^7». 

Oi)7;P^;v» x5^;k >^oif;K 2-yDt!;K 

(i)7;wws («»J^«. ^^>>K x5^;k ypt!;w. 2-7^ptf;K zf^}Vi^lt 

25 (i)7;wi/S (Ifil^t^. ^5^;k x5^;k yptf;K 2-';^pt!;K zfj-)Vt.it 

(k) 7;U^;W:t^>^:^J>'V4?x;W:t^S/» 1 4 (07)\^^)V-t^l^ 
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2 0 

) . 

(I) -y^ UT)V^)V:t^z>^tl)V:^=:-)i^^'^i^^ m^i-i^^^ 3 e, 1 0 (D-y^ P 
5 ^}V^^-y> -y^u^^zy)V:t^-y. -y!pU'^'^^}V-t^-y. T^-^yj-M^i/ 

)Vt^-ylJ)Vi!t^:=^)V^^-yi^fc\%l^^u^':r^}V-^^i^lJ)\^^^ 

e>ns. ) > 
10 (id)7xzi;k 

(n) 5 2 —^^'J- 1 , 3 -5^:t=^^y 4 -'f;K 

(o) 5 -:t^V - 2 -7^ h ^ k H 07 

(p) 1 . 3 -i^k FD- 3 -:t^V- 1 — T V^>y:7^zi;K 

mfLU. ^5^;k x5^;k yokik 2-:/pfcf;i'^fc«:/^;v^*^#i'f 
&nsc ) ^d«we.n^o ^*;i/A't-r;ws©2ia©sgi»:*^^'&LT> 

;i/TBSi$nTViT'bi:Vi) mm<£^^TViT'^>J;v>jiJte:K^ 

30 \iM)vnt^)V. i^i?u-:ru\i)vij)vn^^}V. -y^u-i'u\i)v^'^)Vti)vn=^ 
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2 1 

(10) rg^$nT^.kVi'>^oT;wvsj \z^n^->i/u7)v^jvmtVT 
5. > ->^pyDif;k i^i^p:/9";K -y^uo^jv. ->^d^^->;i/, i^i^o^y 

p^5^;k x5^;k :/Dt!;k 2->^Dtf;K :/5^;w*^c}itert-:/5^;i/^ 

(11) rsift$nTt><kViTU-;vsj fc:fefrt5TU~;i/StbTtt. ^^g^tf, 

15 (a)}?K@|», 

20 >^^;k x^;k :/otr;i/. 2-::^ptf;w^fc«::^^;v 

m i7)v^)m^tvx}it. m7L\t. m.mi^rc\t^imoim7)v^)mmim\if 
e>n. mx\t. m.m^rz\t^iSL'^(ommi)^^4(D7)v^)v^iii 

mvf^n. 'm\zmi^mz}t. mx^t. x5^;k >^oif;i/, 2-ypt!;w* 

30 Vy)V:tU:^'^)V. 2-yMUXJ^)W 2, 2 -S^^rtOX^^jk n-y)V:^U 
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2 2 

10 ^lii^i^AOTJVu^iymiimvf^tis m\zMi^mz\t. ^^^Jfpth^'X xb^ 
^h->^xh^->, X h=^^'>x h^^'X ^b^'>:/D^^'>*fc«xh4^>'7' 

15 (g)OT©(aa), (bb)*fc«(cc)-efim$nTfcJ:V:»7xnjPS: 
20 ^d«^frf 6.tl§. ) > 

(h)'>7ya> 

30 (i)7;v3^'>*;p3i^-;ws m^^t. mmmii)^^4(D7)vn^>^m m^U:^ 
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2 3 

(k)7;u=^;vs m7i\t. x5^;k :/dt!;K 2 -:/a}d)V^rc},t':f^)V 

10 (si)X^V>-J^=¥iy. 

(12) rBg|$nTt><kV>T U -)V:t^-y&i (D7 U -JVr^^-y^t LX\t. m 

15 ra^$nT'bJ:viTU-;i/:t=^^s^sj ©amatuTji, lais (i d o rg 

(13) ra^snxfe J; Vi7 U -;1/X;W3^::i;i^Sj ©t U -;i/XJW2fvx;i/S t b 

20 e>tl^. 

nr .t T u t cfe it t bT«aj^$ nfc ©d^^i-f ^ n2> » 

(14) r7;w+;i/x;V3j^x;psj ©7;WPx;psi>:i;i/StbTJt. ^ 
^lfti*>€.607;wvx;i/*x;ws*«we»n, ini;^^. 

(15) rggi$nTt><i;Vi7^;V'=^j^x;p^x;wsj ©7^;Wv:^;vsi^x;i/S 

i:bT«, ^ajAti. Hm^nT*>a;Vi7;U=^^V>'0 («sj;l«, ^5^l/>> X^l/> 



wo 2004/096806 
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2 4 

frf^ns. ) mm (is) © rg^$nTt>j;vi7U-jp:^;v*-;wsj 
(17) rg^$nT'b«kvs7;m^5^Sj 07)Va^z^mtiyX\t. mxkt. i& 

it. mPiit^ =/'^U-:rU\f.)V. z/i7U^^)V. zyi7U^>^)V. V'^DA+V'JK 

15 tt, tsiBR^ ^.kr^R^ T^^ns rs^$nT'fej;viT;wv»j ©emstb 
T© rggi$nTt)<fcvi>'^DT;wwsj \z^n^m.w^Mtvxm^hrc'h(Difi 

20 R^ iz^n^ rggi$nTt)<kVi>'^D7;wi'^=^v'»j 0>'^ot;1'=^;w* 

'^^P^^v'JW^^-^'X '^i^U'vy^^;!/:*-:^^^^. T^V>^;i/:t^'>* 
25 R2 rg«|$nTt>a:Vi'>i^P7;i/^;W:t=^^>'»J ©SJfeStbTti, 

i^iHR^ ^^xSR^ \zm^ mmnxh^\^^7)\^^)v^i ©gm^tbr© r 

Ri* iz^n^ rgg|$nT'feJ:Vi7;W'Jr:i;i/Sj ©7;P'5rn;i/*tLTtt, «SJ;1 
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2 5 

mxi-i. x^;w, :/Dfcfjw. 2--:fu}d)V^rc}t:f^)V 

M:im\z\tsmw(. 1 *^ 6» 4 ® T;i'n^'>s*«^vf e.n, stc^^wictt. ^ h^-> 

15 M^^^wtcfi. ««J;^«> itm*fc«^«^5t^©^^^id^e>4©7;^^;i/S^*« 

m\ff^n. jgtc^^WKitt. «»J^ti. x5^;k yDtr;K 2-:/ot!;i/* 

U7;W:tO;pl5^JK 2 -7;i/:tPX5^;K 2. 2 -5?7:tnx5^;P. /1'-7;V:tn 

x^;v^;^ttpt b:^i/x5^;p^d^tf e»n5. ) . 

|gCl>6^e>4©T;W3^S/S75^We>n. St^^l^Wt^lH. xh+ 
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2 6 

mi)mW6Mo ) . 

(}07)\^^)vm mxii. x^;k T'pifjK 2--:fu}d)V^rc\t:f^)V 
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2 7 

m^it. x5";k :/Dtf;i/> 2-yDtf;p*fc«:/5";i/ 

10 &n§. ) . 

(f)B^$nTt)<j;ViTU-;i'S (^^ts^m^i 0JEiT©TU->'w»*^we.n 
^)mmim\rf&n. iE\zMmi\z\t. mx\t. x^;w, :fu\f)v. 2- 

^;P75y> i^x^;i/75y> ^9";vx5^;i/75y. 7'fe5";w7sy> >^ot!:*-x 
;u7$y, ^>\/-r;i'75y. :^-7h-i';i/7sy, p^5^;i/7.;p*:x;i/7^y, x^ 
;i/7.JU3hx;W7^/> ^^;i/*;i/i}^x;i/75y, x5^ji':^j;i/sl?x;i.7^y, 'O-if 
30 >x;v5i^x;i/75y. ;^^v'>-r^H$fettTW^H^*«^i'fe. 
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2 8 

5. x5";i/, :/Dt?;K 2-:7'Ptr;p*fctt:^5^;i/ 

*^c«(b)fi;T©(aa), (bb)*;fcft(cc)Tg^$nT'bJ;ViTU-;WS 

10 ^^t^frjfsns. ) 

15 ^j&t^tf ^n^o ) 

, )^^}V^)Vn'e-()V. i^;^9-}ViJ)W'^=E^)l. X^)V:^)V^t^'i)V. 
^JWJi^UX 5^:f^:;W3i^UX '^^^M^J y:t=¥zy\^> >'^:^^z^ 

tfji/Tsm^tiTfeiVi) ^m^ mm. ^rc\m.n^^/vr^>rh^ 



wo 2004/096806 
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2 9 

o 

m^^nxh^\f>r)v:2^-yti)v-^:=-)vm \z^\-f^m.^Mtvxm^\^rch<Diii 
■^\zmmz\t. mx\t. ^^;k x5^;k :/De;k 2-yDtr;i/*fctt:/5^JP 
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3 0 

mw^ti. m^i-i. p^5^;k x^^m :/Dt?;K 2-:fu\f)v^ 

(e)T;i/n4^->s mL7)vn^zymmmi-f^n. M^wmzu^m^i 

(g)OT©(aa), (bb)*fc«(cc)T«S^$nTfea:Vi:7x:n;i/S : 

^imvf^M> ) i^mm-^nxh^\f^7)v=^)v^ i7)v^)vu^thx\t. mx 
«> %m^it\mmftomL7)v^)v^iimM^n. ^wm\z\t. mx\t. mm 
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3 1 

(k)7;v+;w« m^\t^ x5^;k :/ot!;K 2-7'Ptf;w*;fcJ*:/5=-;i/ 

(n)X^l/>>^:t^'X 

) . 

(p)7xx;k 

20 (q)'^s^iaip^xp^s ifou>'x;w> tf'^'ji?x;K t;V5j^xu;v 

(r)7;w^JVS ^^Ji-. x^;w. :/ot!Jk 2-:/Dtrjw*fctt:/5"ji/ 

^imvf^n^. ) . ADy>M^ («f8;Jttd!. y^^mm^^ ^m^, 

^$nT'bJ:Vi->^PT;wi':t^s/S (5/i^P7;i'4^;i'^=^^5^^^^Ji^^J;^^^. ■(£ 

a^'j^ P7;WP^^'>S^**^frf ^tl. M^^WJCti^^^ 3 1 0 ©i^i^ PT 
30 )V^)V:t^-y mPi\t-yi7U:/U\l)V:t^>'. z/iPU':f^)V:^^iy. i/iPU^y^ 
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PCT/JP2004/006104 



3 2 

v^p^=^5/;w:t+~>, iy^u^zf^jv^^zy. y^-^y^M^-y"^ 

^>'*;/£:tt3-7;w:i-n'>^a:/9";v:t4^>'^*^^frfe>n5, ) > 
(t)T;i/^-;i/^ KfSllS2d^^6©7;i'^r:;i/X*t^tf6>n. 

25 >l h=^^'>^ Xh:^r'>^h=^'X j/h^'^Xh^'X Xh 

tfen, mi^^\z\tmm^3i^^^io<Dzy^n7)v^)V't^ymiAmf^n. ^\z 

30 :^#«jK:tt. v'^pyPt!;l':t+S^. zyi7UZf^)Vt^y. 'y^U^y^JV^t^i^ 
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3 3 

IcM^^WKitt. xh=^'X yn7j?^'X ^ h^i^ifim\f ^ti^o m 

\,^7)v^u>mi^Mm-^nxh^^^7^)-)vmi)^^'^iytch(oi)m\f^n^^ 

25 y3i=-)v^it\ti-y^mi)mw^n^<. mm^nx%^\^^T*)- 

}vm u^(Dmmmthx\t. tmR' ^^m^ \zm^ rg«i$nT'ba:vJ7 

u-;wsj \z^n^m^M tvxm^-^nrch(Dffimvf*^n^o 

30 ^u>^rc\t^hy^^u>mtmif^n^o mm-^nxh^^>7)v^u>m} 



wo 2004/096806 
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3 4 

7)v^)vmmim\f^n. ^\zmm\zit. m^^tt. ;<5^;k x^;k ynk!;p, 

. z^^u-fuifjv. i/^u':r=^)V. vi^D^>5^;k i/^n^^s^;K i/^^n^:/ 
*t^vf e»ns. reift$nTi).kVi7^;v*;i/:t^>'Sj ic:fett?> rg«i$nTfe 

j;Vi7'J-;V»J ^^©B^^tbT^. MIBR^ :feJ:tJfR2 IccfeJtS Tfigl^n 
15 fccfetj-^ rB^$nTt)J;Vi7D-r;i/Sj ®7o-r;P»tl^T«, 

R2 fc:fett« rajfesnTt>j:Vi7n-f;wsj (Dm^^tvx^it. wibr* 
20 m^mvf^n^o 

RM;:^JtS raift$nT%>J:Vi7U-;P5^:tSj ®B^StbT»> «Si3R^ 
25 ^.ktl^R^ tC:fettS rgig|$nT'b,fcVi7U-;i/»J K::fett5aifeStUTl?iJ*$ 

r2 fccfett-s m^-^tixh^^^7^)-)V7.)Vy ^ (D7U— ;wx;i/7^ 
30 2-:^75^;^;^;^7^n;^^A^#^fe>nSo 



wo 2004/096806 
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3 5 

R2 \z^vy^ fm^^nxh^^^7)v^)v^:tmi <o7)v^)v^^^thx}t. 

R2 ic^tts re^$nT'bJ;vi7;v^;w5":tsj (DmWk^tLx\t. mibr' 
:fea:r;R2 rfiisi$nTt)«kii7;v=^^;i/Sj \zm-f^mm^tvxmm^ 

\z^n^ rM^$tiT'bJ;Vi7;wi'X;i'7>f-ji/Sj (D7;ww:^jw:7'f 
n;wstbTtt> «»!^»^. ^m^i36i^6©7;i/=^r;wx;w:7.fn;i/Sd^frf^n. 

R2 jc^tts ra^$nTt)J:Vi7;wux;W7^n;psj ©fi^StUT^^ 

R'' \z^vf^ reg|$nTt><i;Vi7;wi/x;i'3fcx;V'Sj ®7;i^+JPx;U3t^x;i/ 
»tbT«. ^^ici*^^6(D7;wwx;V3j^-;i'*5&^#tf&n, 
tji. ^5";i/x;W5j^p;k x^^jPXJi/xl^-JK :/aif;i/;^;P7}Nx;k 2- 



wo 2004/096806 
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3 6 

wm\z\t. truOJW, 5^xr:;K ^>y5"x-;K ^yVyy=-)V. oX^t^D- 

;K -i^y^/^JJV. lf^\/U;K IfUi^JK t!^>?;K t!U55^;K k!Ui5^5?;K 

^yujK -i'v=^^yujK huyyjjK hU75?x;i/. xh^yu;K -r>KU 
;k 5 2-a] If u i?;p*fctt>^^>y:7 ^-;p^*«^tf i^ns. 

tvx\t. m^\i. 

(1) tK^S, 

> m^its x5^;k 7'oif;K 2-:/pt!jK :/5=-;K 

-fv:/9^;p, sec-y^^jK tert-:;^5";i/. ^>5^;i/*;fc«^^>-;V'^d^#tf&ns 

(7)v^)v^^tvxi,t. mx\t. mm^rc\t6^^^(Di&m7)v^)vmmi>m 
\f^n. mwmzu. mx\t. mm^rcit^^^<ommi)^^4(D7)Wvmm 
ifimw^n. %\zM:i^m\z\t. m^\t^ ^5^;k x5^;k yptr^K 2-:/Db!;i/ 
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3 7 

. ^wmz\mmmis'^^(r>7)\^-3^-ymifimiBn. k\z^^mz\t. 
10 ^s^s {.7}vu^^y^^umpL\t. mk7)vn^>^^imvf^ti. ^Mm\z\m 

m^iii^^4.07)\':i^-y^imv!^n. Mfc^RfrWfctt. m^^b^v-. xh 
15 :/n4?=^^~>^*^^tf &ns. ) ^ 

(7) v'T/S. 

(8) *;W:^=^^>'». 

(10) 7)V^}vm mx.\t. x5^;k '/uM)^. 2-^xi}d)]/^tc\r:r 

25 i^x5^;i/*;wt^:-r;i/^*^#tf sns. ) . 

(11) g^$nT'bJ;vi7U-ji/S (m«^m^i oetT©7U-;ws 
*t#vf&n, :R-«^6<Jtc«. 7xx;w 1— ^75^;p*fc«2-:^75^;i'^dt#tfe» 

30 WL7)]/^)v^im\i^n. ^mi\z\t. mx\-s.. mm-^fdaj^miommii^ 



wo 2004/096806 
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3 8 

i^6(DT)v=^)i^i)mf^n. ^\zM:Wmz\t. m^^t. x5^;k :/d 

fcfJK 2-':fa\£)V. -iV^^)^. sec-:/5^;K tert-r/^^JK ^>5^;i/ 

R'* rH^$nT'bJ;Vi^7^n7U-;i'*;i':^^-;wsj ©'V7"d7U'- 

15 R'' ICfettS rBm$nT*)J:ViA7^P7U-;i/*;i/xKr:;i/Sj ©S^StL/T 
tt. S&iSR^ :feJ;tXR2 rgife$nT'bJ:Vi^xP7U-;i/Sj 

R'* ic^tj-s rBij|$nTfeJ;Vi^5^D7U-;w:t^i^*j ©^xD7U-;v» 

R2 IciSttS rfi^$tlT'&<fcVi^xP7«J-;i/:^=^'>*J ©atlStbTtt. 

Si:bT«»J^bfc%)©d^#frf&ns, ^fcR*K::fetj-^ rs«|$nT'ba;Vi^7^p 
7U-;i':r+'>Sj K::fett-5BmSfc«> t9IB©fl&. ^fcJ^'^S^ : -O-Ty t 
25 bT^$n5S'b'&*tl-5. 

R2 rssi$nT'bi;Vi7;wv*;p3|?n;i/Sj ©7;i'^;i'*Ji'2J^x;i/ 

7;wi'*;V3i^--'VS*«^t^e»n. MtA^Wic^. 7'k5";p*i^tt:/pt!:i-x;i/ 
30 R2 fc^tts rsgi$nT'biv>7Ji/^;w*;W3j?x;wSj ©g^stuxtt, a 



wo 2004/09(»06 
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3 9 

. Stc^-ftWir^. ^^;k x5^;w, ypif;w. 2-:/pbf;i'*fc«:^5^ 
20 ;v^dt^tf en§. ) , 

*t#tf^n, m^it. ^5^;k x^^jk :/'Pt!;w 2-::^Ptr;v 

30 px^;w*fctt;jt h^>^x^jv^d^^frf e>n§. ) V 
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40 

(6) 5>Ty», 

(7) :t^V»^*^^tf 6>nSo 

, mm\z\mmmi)^^407)vn^i^mim\>f^n. ji\zmi^m\z}t. 

m (7)v^)V3^tvx}it. m^\f^ n.m^rc\t.^mK<omL7)v^)v^ifm 
tfe>n. m^\t. ^m^rc\t^^^(Dmmis'^4:<o7)v^)\^m' 

tm^fi^n. i^\zmi^mz}t. x5";i/, ^^Dif;!/. 2-:/ot!j)/ 

Y^)y)V:^U^^)V. 2-y)V^UX.^)V. 2, 2-r>^7:f DX5^;k /t-7;p:t 
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4 1 

10 ^fftljO^&4fl!)T;Vn^r'>»*«^Vfe»n. m^lii)^h^z^. Xh 

^v', p^h->:^^xh:^>', xh^s/xh^i/. ;»^b^>^:/D7j?^->*fcttxh^e^ 

15 (5) '>TyS, 

(6) AJPjI^+S^*. 

(8) mx\t. p^^;i/> x5^;k yptf;K 2-7'Dtf;i'Sfc«:/^ 

x5^;^*;w^*^'f;^^*^^^f ) > 
25 (9) r)v^)V7.)v^=^)vm m^\t. )^^>7.M::i)vmi!fimw^n^o ) , 
(1 0) ^mma^^unm m7L\t. ^^m^^iti^^2m^h. 
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42 

. Jl\zmim^\t. mPi\t. ^5=-;k x5^;w, :/Dif;K 2-ynifjw*fctt:/^ 

yf^fis mmz\ts mm. ^m^kmmk(Dmmmff^^407)v^)v^ 

amw^n. m\zmil^m\z\'i. mm> x5^;k ::^ntf;k 2-:/Difji/ 

hVy)V^u>^^)V. 2-y)V:tux.^)V. 2, 2->^:7^DX5^;k 
Dx^;i/^fcJi^h=^v'X5=-;p^50^^tfe>n5» ) . 

(4) r)vn^i^^ mm. mkrjvn^'y^iimf^n. mi^miz\tm^ 

(5) Apy>]i^ mm. y^mM.^. mMM^. ^m'^^^\tB0^m^ 
, ^wm\z\tmmmii)^^4<D7)vn^>'mm^f^n. %\zmwmz\t. 
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43 

, i?7;W^Dplh+->, hU7;i/:ta>th^'>, Xh:^>'^h 

(6) 

10 ->:iE7;i/3j?-ji^d^vf snso ) > 

(8) t;v^;v» /5^;k x5^;k yntr;K 2-:/Dt!;w^fett>^^ 

15 (9) t;wi/S ^5^;k x^;vs:fc«ypt!;i/^*«^i'fe>ns. ) t 
gg|StiT%)*V57syS :^^)V7^/. x5^;V7sy. :/oif;P 

(10) Aoy>m^ 7y^M^*fc«ifi5gm^^*we>nso ) t 

20 7x:^;w, 4-7;ppro:7xx;K 2, S--jy)V:tuyaL=.)W 3. 5-i^y)V 
:tuyx.zi)V. 2-i'uuyx,:z)W 3-i7PD7x;i;W*fctt4-^oD7x:r 

(11) yymm^-vmm^nx%^\f^>^^u7)v^)\^^ imi^^^\t. -y^uy 

(12) 7y^^^*^fiSi^nT'bJ;Vie/^oT;i/=^^;v*;i/5i?xji/S (:R«jwt« 

(13) 

30 (14) tfPUi^XJl/S. 
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44 

(15) t!^U>?JWS, 
(16) 

(17) tf^^S^njWS. 

(18) :^^U>-J^^-^. 

^TcU (1 9) X5^W'>5^:t^'>^dWf Sns. 

. ) . (2) Tjwi/S mx\t. um^rc\t^^wi&m.7)v^)vmmi)m\f^ 
vf^n. :/pkr;K 2-::^ot!;p*;/b 

\t. i-^Dtrv-x 2->t5";v-i-:/oifv>^fctt2-:i7on-i-:/pif 

p y u t bT*^^ Life t) ©d«#tf 6 . 

R3 tc:feJtS rgi|;^nTfeJ;Vi'\xPTU-;VSj ©g^StbTtt. WIBR 
R* cfeckrJtR^ \Z^Vf^ im^-^nxh^\f>7}Vzi=^-ymi ©g^S^:bTtt> 
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4 5 

. mm. x5^;k ypt!;k 2->^ot?;w^fctt:/5^;p^d?#frfe»ns 

o 

(1) *m«> 

(2) T^y*. 

(3) ->Ty»> 

10 ^*«^w&n<5. ) . 

(6) OT®(a), (b), (c), (d), *:/i!:tt(e)©Vi'rn*^T?Slft$nT'bJ:Vi75 

> mxit. ^^;k x5^;k ::/'ot!;k 2-ypt!;w*fc«:/5^ 

20 #:fit)ic«M^IS:i*^^4<DT;WP*;W3l?x;i/S*^i'fen> T 

25 mvf^n. Mwmz\t. mxa. >t^>x;i/3i^x;w*fctixi$'>xjp3j^x;i/^*t# 
(e) 7 u mm^m^ i o ot©7 u -)V7.M:=-)vmiim 

30 (^-^wttt. /5=-;v7^y> ji^jvr^y. ^j^^)V7^j. -jx.^)V7^j 
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4 6 

15 (2) 7)Vu^i^m xh^v-. :/njj?=^^>/S:/htt>^ h^v-^J^^ 

w&ns. ) > 

*fc« (3) 7;WWS (|ftj;i«pi5^;K x5^;w :/nt!;w*fc«2-7'ntf;i/^ 
*w&ns. ) ^d^vf ens. 

(1) 7jv=^^ji/» mm^rc\t^^'^<Di&WL7)v^)mmmw^n. a 
fltwtn, ift®*fctt4^«4^©^mi:id^e.4©TJi/:^;w«^A«^tfe>ti 

25 . MfcA-B^Wfc^. 0imt. x5^;w, :/Dt!;K 2-:/aif;i/*fctt:/5^ 
;i/^5&t^frf ens, ) , 

(2) 7)v^)vtfm=:-)m m^it. iSiWLT)v^)Vij)\^is^=i)vmifim\tf^n. a 
30 (3) 7u-()vm mpiitmm iOT©7U-;i'*;vfcji/S*<^tf en. m 
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4 7 

(4) 7;wi/x;vj1^:i;v» m7i\t. ^^icid>e>4 07;i/^;wx;V3j^^;i'»*^ 
If sns. ) . 

R* *j;t;^R5 ic:feJts rit^$nT%>J:vi7Ji/3:^^5/*;V3i?-;wsj ©7;i/3 
tvx\t. mmR^ \z^n^ rs«i$nTt)J;Vi7;i/3=^->*;P3j?x;wSj iz^i-f 

^5j;tXR« \z^n^ m^-^nxh^^>:fo)vn^^ )vmi om^&thx^t 
<D7)v^)vmmii)m\f^n. %\zmmz\t. mx\i> ^5^>'k x^;i/> yDtf;w 
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4 8 

>^^tv^■es^^HTt>J;v^) m<D^ mm. ^m. mm. *fcM^;lr-^A/X'v^T 

o 

jv^fy^i^mt'^mfh^. Wi^f^^m.^. ^^/k ^^/k :/nt!'/K 2 

-T'nlf/K ^^^^'K >fy:/^/K sec-:/^/K tert-::^^"/^ ^^^^/l^^fcfi'^ 
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V < ttaii©3-T $ y t!^ u -jy-i-^ jws. ^rc}tim^h h < ttssi® (3-7 ^ 

/-4\)mR4 



m:feJ:r;R'' «S [1] Smtl^ilT^S. ) 
^Tc. ±ffi©>fb^#I#-^ 1 ~ 1 0 8 8 ©{b-&«fetc:feViT. :S [1] iB«©Y-N 
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Bo c : tert-:/b^'>*;i'3|?r:;i/S 
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1) igi 

> -fb^i^ (1) ^{\^^m (2) a:S0$iir§e:i:T^iiTSJli:*^#S (I. 
Org. Chei. 39, 3651 (1974). US3450693 m) . mS\mtL'X\i.. 4- (i?p^5^;P7 

10 t!;VX5^;PT5X hU:/5^;i/T5X l. 5-S?Tiflfe/^^P [4. 3. 0] J 
^-5-XX 1. 4.-Vr^\t>^^U [2. 2. 2] 1. S-i^Tlf 

if$/^D [5. 4. 0] "^^T^^-y-xx ifUi^x 4- (i?^9^;i'T57) t: 
-g-i^ (1) c^LT®S3~io^»®ra*^e»ii*^$tiSo ^^^mwkthxu. 
'> H^) . x-x;i/5^^i»(>^xg^;px-x;i', x h ^ b H p ^ >^fc 

> {b'&i^ (2) 1fim^(Om%. it^m (2) S^iSti:UTfflViSeit'bT#5. it 
20 fri^ (2) 0^ffi«tbT(t, >fb^«^ (1) fc^UT5i^3~l OSS©|fiffl*i?» 

o 

2) X@2 

-fc^iKl (4) \t. ^mm^s it^m (3) ^N-r/P^rT-fel-TSH^I^cJi 
25 N-i7UU7.i7>'>^^\^tRJ^-^'&^^t\Z^^mm-^^ti!)^^^ (J. 
Org. Chem. 39. 3651 (1974) m) . N-^P^T-fe H^fcttN-i^PPX 
i^i/W 5 F©^s£ffi*tLTl^> (3) (D{b^t»lc:MbTffl^l'-3^«©ISH*^ 

30 kHD77X i,i-p:t^D->^rcUz^x^)vx-y')vm). iin^(Dm^mim 
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(4) (Dx^ i)^mmir(D^. jmm^^ a^^m o) s^^* 

mmtR]i^-^'^^^t\::^mm-^^ti!fi'^^^ (I. Org. Chen. 33, 1070 
. 5 (1968) ^) o :^7K^J«ttt> : 7K®fr«ifclC:feViT, 0. 1:10 0-5: 
1 0 0©igH*^e.PS$n-5. ^ (3) (Dit^mz 

3) X@3 

10 it^m (6) tt. ^fCfiltt^iK't'. ^«m#&T^ it-^^ (4) (5) t 

mtttvx. a^o. 5-1. 5©$gH;o>e»M^$n§o sjs^a^-tbT^. *?j5o 
1 4# (II) J (B^^b^^iH. %m) iz^m^n 

4) XU4: 

it'^m (7) -fk^tl (6) i:J&«^SfE:$-&s;iiicJ;-:>T 

tert-::^h=^^v'H, mktz/^h.. mkw^h. -rv^y^j^y 

«;i!jur:7Atert-:/h:t^>'K^*<#tf?>ns. mB(o^mt.\^x\t. it^m (6 
) icMbasi~5^^*©igffl*^e.ii^$ns. ^mi^^i^tbTfi. T^b^tK 
uy^y. i,4-s?^^iJ->, N, N-vp^5";wi/ATS h\ ^}t«e:ne>©^i'& 
m^^imVf^M, ^^t\^X\%. *51 0X:~i^5 0'C(D|SH*^6»^Jif S 

30 ;:t*^T#So 
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5) X@5 

-fb^JK) (8) SSTKI^il't'. -fb^ti (7) tm^E^-^^^^t^^^-:^'^^^ 
\)ym^ifiM^^i^Mo m<o^mt\yX\i. {t^^ (7) Ki^l/ji^O. 0 5~ 

5 1 omm<Dmmf)^^mmn^> mm.thx}t. oic-^si 3 ox:<om 

6) Ig6 

it^i^ (10) mS©#ftTSfcJi##^ET. -fb-^^fe (8) 

^it^m (9) tS*&$-&§Jli:l-J;t>Slji-r§Jlt*^"e#§ (J. Heterocycl. 
10 Chem. 37, 1033 (2000), J.Chem. Soc. Perkin Trans. 1. 13, 1833 (1999) > J. 
Med. Chem. 38, 3838 (1995)^) . it^^ (9) ©^»tbT«, ^ (8) (O^ 

}t. KK*u«:7A^*mf&ns. ^(Dmmmtvxit. ^-^m (s) \zn\.x 
jisi~5S«®f5Hd^e»3i«e$ns. #yDh>tt^i«( 
N. N— :?^5";i/3i^;vis.T5F*fctti?^5^;i/x;v*=^^->F^). x-x;n^j§i«( 
$;x^;wx-x;v, 5^b^tHnr'7>^fcm.4-i?:r^u->^). erhxr-feh 
20 >^), *fci*Jine.cD^g'&^jt^>6t#frfe>n, nwai. n. N-i?^5^ji/*;w 

25 At-r^s. 

7) Ig7 

{^■^m (12) ^^tt^iS^^. ilS®#ffiT, -fb^i^ (10) ^^b'&ifei (1 
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Ttt, (12) IC^UaSl-'l 0S«CD«fiffl*>&SJi$n5. 

20 , x-7^;u5^^ii(i,4-i?:i-=^u->^s^). i^-^yi^n^om^mw^itmw^n^o 
i!)^yi^mm^x^^i^^m (14) it^m no) ^aam^ntvx. ± 

25 9) Xli9 

it^m (16) \t. mMm(D^T^rc\timtET. ms®#«E 

T*^c«i^#«T, ^t^m (1 2) ^{k^ti (1 5) tKj^-^tt^ct\z^r)mm 
•t^^tij^X'^^o mmtLx\-i. 4-iz^:^^)V7^/)}d^)i^ymifimw^n 
. mmtvx\t. mt^>^'i'y:/pt!;vx5";i/75x hux5^;i/T5x eui^ 
30 >^rc\iN-:^^)]^^)vm>mi)mi^n. BMizit-Mvyui^jvjL^jvrs. 
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15 ^liBilt^ilT&5. ] 
1) X@l 

iajt^lEm©I@9tl^!^:/5:;^^*iia:oT> -ft^^J (12) *^e>fli'&«^ (1 8 
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10 1) Xgl 
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10 5Ht (-WTLfiProtective Groups in Organic Synthesis 2nd Edition (John 
Wiley ft Sons, Inc.)^) \zmm-^nx\e>^:^^tmU^1Sm\Z^'^X. -fb^Jfe 

(2 0 1) ifi'^ii^^m (2 0 1-1) ^tm-r^^tifix^^o 

4) X@4 

it^m (2 0 2) it. yfm^mm^. it^^ (2 o i - d ^^MTtMtKm-^^ 
20 5. 

-fb^tl (13) t LT, it^!^ ( 1 3 - 1 A) e»^b^«^ (13- 

4c) (D^^m^uTiz^-to it^^ (13-1 A) ii-^i^it^m (13-40 \t 
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HN /— X'* WO 02/48138 

N — ( J. Chem. Soc, Peridn Trans. 1 . 2233 (1 999) 



(13-1A):X* = CH3 
(13-1B):X* = CH2CH3 
(13-10): X* = CH2CH20H 
(13-1D): X* = CH2OH2F 
(13-1E):X* = H 



\/ J. Org. Ohem. 44. 2732 (1 979) 

/\iud110 J. Chem. Soc, Perkin Trans. 1 , 2233 (1 999) 
HO— ^ NHR 

(13-2) 



^\ / J. Org. Chem. 44. 3872 (1979). 

~A J. Chem. Soc. Perkin Trans. 1. 2233 (1999) 

(13-3) 

Arch. Pharm. 322, 499 (1 989) 
\ ■ / J. Chem. Soc, Perkin Trans. 1. 2233 . 

7^NHR^^» (1999) 

(13-4A):X* = CH3 
(13-4B):X* = CH2CH3 
(13-4C): X*= CH2CH2CH3 

'fb'&ti (13- IE) ommmt. -^^s^^m^^^^thr^^o *rc, -fb-^^Ki 

fi9fcti:5til (^aj^tiComprehensive Organic transformation, R. C. "pUvifM, 
VCH publisher Inc., (1989)#) K:|3iK$nTViS^r^*t^tf ^.tlS. 

i'c'^m (2 1) (D^wmumt-hx. it^^ (2 i-d ni^&it^m (21-9 

) ©-^^^^OTlc^-r. 'fb'&iKi (2 1-1) if^^it^^ (2 1-9) \t. 
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WO 01/27082 

J. Chem. Soa. Peridn Trans. 1. 2233 (1999) 

lot J. Peptide Protein Res. 40, 119 (1992) 
WO 01/27082 

J. Chem. Soc, Perkin Trans. 1. 2233 (1999) 



US 4413141 
WO 01/27082 

J. Chem. Soc Perkin Trans. 1. 2233 (1999) 



Tetrahedron: Asymmetry 8. 327 (1997) 
WO 01/27082 

J. Chem. Soc Perkin Trans. 1, 2233 (1999) 



HN V'«OH Tetrahedron: Asymmetry 1 1 . 567 (2000) 

^ — C , J. Chem. Soc, Perkin Trans. 1 . 2233 (1 999) 

(21-5) 



Chem. Eur. J. 6, 2830 (2000) 
WO 00^6332 



\^^uo J- Chem. Soc, Perkin Trans. 1, 2233 (1999) 
(21-6) 



HN , 

4$^2002~525325 
"NHR"" J. Chem. Soc.. Peridn Trans. 1,2233 (1999) 



(21- 


-7) 






f 

NHR"» 


Bull. Chem. Soc. Jpn. 53, 2605 (1980) 
J. Chem. Soc, PerWn Trans. 1, 2233 (1999) 


(21 


-8) 




(21- 


f 

-9) 


J. Am. Chem. Soc. 80, 2584 (1958), 

*fcl*J. Chem. Soc. PTI 499 (1972), 

J. Chem. Soc, Peridn Trans. 1, 2233 (1999) 
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it'^m (2 1) (D^WmfSiMtLX. it^^ (2 1-10) f)^i^i[:^m (2 1- 

1 8) (D^^m^&sTiz^ro it^m (21-10) d^^^u-^ib (2 1 - 1 s) « 

J. Chem. Soo. Chem. Commun. 611 (1981), 
^IHR"" J. Chem. Soc.. Perkin Trans. 1 . 2233 (1 999) 

ik^!fe|(R^^°A<7K^Il^-efc'521-6)$ 

\ / J. Chem. Soc. Chem. Commun. 61 1 (1981), 

NHR^ " J- Chem. Soc. Perkin Trans. 1 . 2233 (1 999) 




F 




J. Org. Chem. 44. 3872 (1 979) 



NHR"° lz|B®(D^aicfi£5 
(21-12) 



J. Chem. Soc, Perkin Trans. 1. 2233 (1999) 



(21-14)'NHR"° 



J. Org. Chem. 44, 3872 (1979). 

J. Chem. Soc. Perkin Trans. 1. 2233 (1999) 

4t^!^(21-8)^ffi|§ll^lZ, 

Bull. Chem. Soc Jpn. 64, 2857 (1991), 

J. Chem. Soc, Perkin Trans. 1. 2233 (1999) 
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(21-15) 

(21-16A):Y^ = (R)-C6H5 
(21-16B):Y^ = (S)-CeH5 

HN > 



NHR 



110 



(21-17A): = NHS(0)2CH3 
(21-17B):Y^ = NHC(0)CH3 
(21-170): Y^ = NHC(0)C6H5 
(21-17D>. Y^ = N(CH3)C(0)CH3 




(21-18) 



NHR 



110 



m^l5^ 

<b^«!l(R"'*A<*IIII^'C*fc«21-6) 

Tetrahedron Lett. 40. 5609(1999). 

J. Chem. Soc. Perkln Trans. 1, 2233 (1999) 

J. Med Chem. 35. 833 (1 992) 
"Comprehensive Organic transformation , 
R. 0. =7n^yi7W. VCH publisher Inc.. 1989. 
J. Chem. Soc, Perkln Trans. 1. 2233 (1999) 



it-kf^ (R"°A<7K^m^-efc^21-6) 

"Comprehensive Organic transformation". 
R C. '7Uv<?^, VCH publisher Inc.. 1989. 
J. Chem. Soc. PerWn Trans. 1. 2233 (1999) 



WO 02/068420 

J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 



Ktf, ' Mi, imM=f: B o c Sfc«C b z ^^To ] 

\t^m (2 1) (D^miis.mt.vx. it-^m (2 i-ia) A^&^t:^^ (21- 
5 iH) (D^^m^&rf\z^'ro ^-^m (2 1-1 a) d^&fb^ti (2 i-ih) \t 
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(21-1A):Y* = 2-CH3-C6H5 
(21-1B):Y* = 3-CH3-C6H5 
(21-1C):y* = 4-CH3-C6H5 
(21 - 1 D) : Y* = 2-CH3O-C6H5 
(21 -1 E): y* = 3-CH3O-C6H5 
(21 -1 F): Y* = 4-CH3O-C6H5 

(21-1G):Y* = C6H5 
(21-1H):Y* = CH2C6H5 

it^m (2 1) ttv mm-:t)v=^'^>i!)^Bs <ikm<D:&m'^'^^^^ti)^'^^^ 

, (i»J;JltiComprehensive Organic transformation, R. C. yUy 

^m, V(a publisher Inc.. (1989)^) IdlHiJ^nTVi^^^tS^d^Vf ^tlS. 



lb^!g!l(21-14)*aillliJ^I=.«K.tf ^ 
"Comprehensive Organic transformation , 
R C. 'yO'tf^^, VCH publisher Inc, 1989 
, J. OrE_ Chera 66, 3593 (2001), 
J. Prakt Chem. 342. 421 (2000). 
Tetrahedron Lett 36. 5611 (1994). 
J. Org_ Chem. 53. 5143 (1988). 
Bborg. Med. Chem. Lett 11. 1281 (2001). 
J. Chem. Soc Perkin Trans. 1. 2233 (1999) 
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NHBoc 



X1S2 



(29) 

^2% 5NHBOC 



o 

— S-Q JMHBOC 
(30) 



(31) (25) 

1) XMl 

:$CM. (^^J^^fProtective Groups in Organic Synthesis 2nd Edition (John 
Wiley & Sons. Inc.)7^a iz$m-^nx\^^^:SmmtmU^:^mzJ;:-DX. it^ 

m (2 8) a^ibit^m (29) ^wk-t^z.tii^x^^o it^m (28) j. 
15 Org. Chem. 50. im{im)\z.um^nrcmtmtmmf3i:^m\z^'oxmt'r^^ 
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2) Xg2~4 

(^^;lJ^Coiprehensive Organic transformation, R. C. ^Oiy^^, VCH 

publisher Inc., (1989)^) \zmm^nx\>^^:^mtmmni:smz^'DX> it-^m 

(2 9) ii^^i^^^ (2 5) ^Wtt^^tifir^^o 
. 5 it^m (2 2) tT, -fb-^ISl (2 2-1) i!i^^<[:^m (22-2 

7) ©^^«3|^OTt3^Tc -ffc-^^ (2 2-1) ti^^it^^ (2 2-2 7) ^ 

m±mm^n^^^^t5, it^m (2 2-1) j^^sit-B-ti (22-27) icm 

woo 1/7 477 4:fe.ttXCoinprehensive Organic transformation, 
R. C. yUyi^m, VCH publisher Inc., (1989)^) ^mm^nrc^miZ^-^^X. 
10 Sjif 

H2»i .NHz HzN- J^Hg H2H >NH2 H2H Ji»2 H2H ^NHz H2H vNHa 

Q d„ Q a. aK,o Q 

OH OMe ,rV^ NH 




(22-1) (22-11) (22-16) (22-21) ° 0=S=0 
(22-6) 

O (22-12) (22-22) O 0=< 

(22-2) (22-7) (22-17) 

HaH, .NH2 HaH .NHa HgN^ ^NHa Hgl^J. /IHa HaN^ ^UHz 

(22-3) ^^""^ ° (22-23)/"" 

HaH .NH2 HaH .NHg HgN^ ^NHa HaH H2H .NHa "2^5 jN"2 

<j; «-« '^-'"rf^ oh;" X 

HaKS- jNHa HgN^ ^Hg H^N, ^NHa HgN^ ^NHa (22-24) (22-27) 

(22-5) (22-10^ (22-15) (22-20) 6' ^ 

-fb'&ti (2 2) (Dmwmumthx. iii^m (22-28) (22- 

4 6) (D^^m^Ur\Z.^^o it^^ (2 2-2 8) it^^it^^ (2 2-4 6) 



wo 2004/096806 



PCT/JP2004/006104 



143 

> m^±M^^n^^^^t5o -fk-^ti (2 2-2 8) ib^^it^m (22-46) « 

, XM. woo 1/7 477 4:feJ;r;JCofflprehensive Organic 

transformation. R. C. 9tiy^m, VCH publisher Inc., (1989)^) ICsB^^tl 



HN- 



(22-32) (22-36) (22-40) (22-44)©' 

q. q«c % ^ 

0=S=0 (22-33) (22-37) (22-41) 



(22-29) 
Hali ^NH2 

Q 

>-0H 
O 

(22-30) 



H2»i .^H2 



O 

(22-45) 





I) 

(15) *J;rWt:^§ISi (2 3) tt, i^fR&^m^^^^ti)^t?>o 



(22^31) ,22°3« '-""^ 
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10 se:.i:t>T#s. 
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n-mmmitmm^^r). r= x5^;v«. :/Dtr;va. 2-:/ 

5 1) umi 

(3 2) Jl, ^filtt^iS^ff^. m»cD#«ET. ■fk'&J^ (1) ^fecktf^t^l^ ( 

3 2-1) t.K'^^'^^^i^'^n&'^^hifi'^^^o imt\.xn.. :hhU'>A 
^ H^;rc«^ b u '^7 AX h^i^-^ H^;o^#tf e.n^o -fb-^^^ (32-1) 
©<seffl*t bT«, -fb^iKi ( 1 ) \znhxw^ 5-30 s»©iSH*^ e^sjii^n^ 



-fk^i^ (3 3) n.. ^'mm^. »tl®#«ET*fcJt##«T> 

e.n, ^E-©m3ni*tbTjm^iKi (32) fc^uxaso. 0 5 ~o. 5^*015 

bT«. {C^m (3 2) fc:^bTii^3~2 0^1:©l5S*^e»S«^$n5. tert- 
^^;^c;^5i;^5/ij;p^O>J H©^ffi*tbT«^ ^-^^ (3 2) IC^bTii^3 

20 ~6S»©«gH){i^e>MJ^;^n-5. ^'m%tvx\i. n, n-$?^5";v3Jn;i.a7 



2) Xjg2 
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xh^tHP7^x lA-J^^-^y. -j^uu^^y. ^tc\tz.n^(Dm 

^mit.\^X\t. mi 0'C'-SKl4 0'C©l5Hd^&jil^t"§2:<i:*^"^^^. 

3) X@3 

.5 J^^m (3 4) tt. ^flHtJSii4»> 'fb'&^I (3 3) StaSt^$1i:> i^e^t-A 

fi^LTfi, (3 3) ic^bTaa3~6^«©iSH*^^a*^^nso its 

20 T. s;Siam&±#$'«-sc:t'b"r#^. 

4) I@4 

SitfellB«<DX@7i:I^#?5:;^i*tj;oT, -fb'&ifel (3 4) ii^^^-^m (3 6 

5) XgS 

25 SiifelEitKCXgS t|^^l|}fe;&J*J;:^oT. 'fb'&iKJ (3 6) IS^^^'^m (3 7 

6) xge 

iajifelfBTOX5g6tl^ilJ^;^felCJ;oT, 'fk'&tl (3 7) ti^^i^-^m (12 
30 ^tc. it^m (12) ©itjil;::feViT, -mzR\ CH2 
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T^So it^m (3 2) \t. 'jkm<D-:^m'mmr^^thx-^^. mwmz\,t. x 

m («?!l^«J. Med. CheD.. 32. 218 (1989)^) \zmmnx\^>^:^^i>m-f^ 



mmi 2 

mm.^! iBMo)it^m (3 7) tt, mx\f> TB\z.^-^n^:^miz^'oT§m 

O 0 0 o 

L.Ik? (40) o2A,.1k,> 



X 182 




HO ,oo\ " o 

(32) '-^ (4^j 

«ioo^0^n- R-V ^>-R- 

(43) ° (44) 
10 ^4^, ^^ZfR^ ^[l]iBmi:l^il'e»D> , X« :feJ;rKR^ " » 

Sat^liB«il^ilT^^o ] 

1) X@l 

mMmifB>m(Dxmtmufsi:^m\z^'ox. m^m 02) (41 

15 2) Xg2 

mtmiw^(oxm7 tmuf3i:^^iz^':>x. (41) A^e.^k:^#j (43 

3) X3g3 

SiiiS 1 13® ©Xig 2 |^«)5::;^felC<fc o T, -fb^^fe (43) 35^ e^b^iJ^ ( 4 4 
20 ) ^mt't^^tifi'^'^^' 

4) Xg4 
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(4 4) (3 7 



10 



^ (I) T^$nS4b^iK»©5-6. ^ (5 6-5) , ^ (5 7) . :feJ:lKja; (6 



O O O Am 



"1 



alOO- 



(50) J^" 



H H H (55) 



O (51) 



XS2 



XS3 



rIooAq 



aJ Vr'°° 

O (52) 



9 r 



R» 



&2 



H H 
(53) 



(56) 

R^°*OH 
(58) 

XS8 



V-y?^ x2(5e-i) 



(80) 



R' 

>-Y-NH2 



r 



1 o f" 
(56-2) 



XgloR^^O^N^N 
(5&-2) 



X89 r103o--n 



1 ° r 

R^N-'k-N 
R'^-N-^N'^^N 



R' 

>-Y— NHa 



9 



R«»(5&^ 



Xg12 R'^-N^N^N 



^400 



(5&4) 




Xg7 



(57) 



wo 2004/096806 PCT/JP2004/006104 

148 

1) xm i 

(5 1) tt. -fb^ifel (5 0) ii^^:m. («^;^tiSynthesis 385 (1986)^) 

2) Xi@2 

10 3) isgs 

m^mimmoxms tmmfs:i5m\z^^x. (52) (53 

4) XS4 

{b^&tl (5 5) it-^m (5 3) (««l^«Synthesis 775 (1999)^) 

5) Xjg5 

(5 6) tt. :^iSttSi«'f> -fc^iKl (5 5) ^W«T5>*^$-&«- 

it^^ (5 5) «LT®si o~2 0 os«®$gffl*ie>3i*^^n?>o ^mft 

6) xme 

im (*»J;lJiTetrahedron 58, 3361(2002). J. Med. Chem. 34, 2380 (1991). 
Tetrahedron Letters 34. 4595 (1993), J. Org. Chem. 40, 185 (1975)> Chem. 
Ber. 80, 401 (1947):BJ;UfJ. Org. Chem. 41, 568 (1976)^) iZ^im^nTcmm. 

30 mtnmi3i:^m\z^'DX. ^'^m (5 6) ii^^^^m (5 6-2) ^giit-r^ct 
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7) X@7 

(5 7) SSJjgi-SeitA^T^S. 

. 5 ffiT^^mm^r^^it^^ (5 7) \t. i^^m (5 6) ^mmwrnthi:. ± 

8) Xg8 

-fb^iKi (5 9) m#^ET> -fb^*^ (5 6) . -fb-^!^ (5 8) . :fectr)^5gSI 

. 'fl:^«» (5 8) ttgj«tbTfflVi5^:t*«W5l5S. 

'fb^JKl (5 6) fc*tLTa#2~5a»©|g8a*^&]l*i^n5. 5Sm©^S£ffl 
»tUT«. -fb^i^ (5 8) iC^bT. 0. 0 5~0. l^g (^Jt) ©fSHd^e* 

M^^^n^.^jSiasttUTtt. i^5 ot:-*?!! 5 ox^o^mti^^msi't^^tifi 

15 T#So 

9) X@9 

^mumozLm t.wm-^m\z^':>x. it'^m (59) )6^c{b'&i^ (59 
-2) ^mt-t^z-hn^x^^, 

10) Xgl 0 

20 1 IB«®X=S 8-11 1 |^;mJS:;^l-J:oT, ^'^m ( 5 9 - 2) *^ e>fli 

(6 0) ^femTg-rSJl^iJ^^^T^So 

;0^7K^m^'e*?>'fb'&«^ (6 0) -fb-a-l^ (5 9) ^m%W,Ptt\^X. ± 
1 1) X@l 1 

25 W^mUm(0:LU7 t.WiU1s:^mz^':}X. ^t^m (5 6-2) d^efb^ife ( 
5 6-4) ^^•t^Ht.ii'iX^^, 
12) Xgl 2 

S{3tfei|Bm®X5g8~i itl^il75:;^feJcJ:c.T, 'fb'&i^ (5 6-4) d^e>^b 
^tl (5 6-5) ^HiiTSCltd^-e^S. 
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^ (I) T^^nS-ffc^^KlO^-^. ^ (6 3) l^^-^Mit^^. I^Tcit^om. 

(56) " (62) 

1) xei 

Sg3iffillB«©XS7^:l^m)^;&ffit<J;oT. -ffc'&iKl (5 6) d^S^b-^ilSl (6 2 

10 ) ^mmt^^tiAi^^^o 

2) Iig2 

(6 3) ^^T-SJltd^'C^S. 



15 fijSfelS 

^ (I) T^^ns'fb^'Kj©^'^. ^(7 1) T^$nsft;^«K», 



RiOS 

P NH(66) 9 



H H " iloe " 

(65) " (67) 



(64) 

O 

>106 



^68," (70) (71) 

20 SO. Ri 0 5 Ri 0 6 Njj^^ ]g[l]^©R2 rsifeSnT'ba;ViT^ 
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1) xei 

it^m (6 5) \t. it^m (6 4) >?;pC5^;VT::iU>%>b<«5^X5^;W7- 

th-^^^o ^^z^m{\:v><omm&tvx\t. {t^^ (6 4) aai 
tti?p^5";wx;W3l^*i^F#©*:^oh>tt^JK. h;wx>. ^>-if>, fcb<«^ 

1 5 o*c©t5ffl*^e>]i^^nso it^^ (6 4) wms,^m^^^^tmx^^ 

e 

2) Xig2 

it^m (6 7) tt. ^ffili^iK*, Mmm»#«ET, -fb^i^ (6 5) tit^l^ ( 
3 ) Ig3 

|gii^*llBlfe®XS2tl^<i35:;^fttJ;oT, -fb'&'Kl (6 7) (6 8 

4) I@4 • 

iait^i|3«®Xig6ti^^^;&^JcJ:oT. -fk^^ii (6 8) A^6>lb^ti (7 0 
) ^Siif?>Jlt*tT#§o ^fc. \t^m (7 0) ©il3tfc:feViT, -^lCR« C 
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5) X5g5 

mtmiBmcDxus^i 1 tmmfs.:&^\::^'DX. ^-^m (7 0) is^^^-^^ 

(7 1) ^mtt^^tlfir^^^. 

.5 

fiii^ie 

H2N (73) O ^ HN^ — 'Y"'-^ 

(72) (74) (75) 

O 

° H^,'V^ 



(76) 




HO 



(32) 

2-:/atfJl'S^fc«^>>^;vS&m-r. ] 

1) 161-2 

(M7L\t]. Org. Chem. 26. 4504 (1961):fe«J;OT6423720^) \zmk^tlfz. 

mmiinm.wsm\z.ii^x. it^m (72) ii)^^ih^m a 5).^mm-r^^t 

15 d^T^-So 

2) Xg3 

(^J^«Synthesis 125 (1993)^) lc:Eii$n;rciSBifet(^«lJ5::&^k:<ko 
T> 'fb'&ilfel (7 5) *ie>^'&«^ (7 6) ^mt-t^Z.ti)iXt^o 

3) Iig4 

20 iMpiiih Org. Chei. 58. 7258 (1993), J. Heterocycl. Chem. 30, 1229 

(1993):feJ;tJ^Compreheiisive Organic transformation, R. C. "yOy^W, VCH 

publisher Inc.. (1989)^) \zmL^nrcm^mtmmfsi:^m\zj:ox. it^m ( 
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7 6) if^^^-^m (3 2) ^mt'r?>^tijixt^c 
^ (I) n^-^n^it^mo"^^. ^ (8 4) ^m^n^it^m. ^tcu^om 



O (78) 



p3 

1 < (82) RV A i . ? I Vy- 



HN 

(81) ^""^ 

iiB^traiiT^s- ] 

1) X@l 

10 Xilt («»J^fiTetrahedroii Letters 31, 3019 (1990)^) \zmM-^nrcmM^t 

mmfs.:&m\zx^T. it^^ (77) d^s^^^sj (7 8) ^mm^^ti)^-^^^ 
. 'fk;'&§& ( 7 7 ) tt. i^y y -»^mmm^\zmmm 1 3 ©xg 1-2 tmm^fsi:^ 

fete ioTiaiTS 

2) X@2 

1 5 nmm 1 Em©x@ 5 1 mufs.:^mz^'D it^m as) i)^ Bit^m ( 7 9 

3) Xie3 

|g3g^*llB®©Xg6tl^«l;a:;&ffit<fcoT, (7 9) ){>^e»4b^'fel (8 1 

) ^mtr^Cti^r^^o Sfc. 'fc'&iKl (8 1) OSgjgfc^feViT, -HKtR' c 
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4) Ig4 

il3gi*llHa©Xg7<hl^<i?S:^felCi;-pT, it^m (8 1) A^?)^^^ (8 3 

5) xms 

.5 isiiij*iffiic©iS8~i ihmwifx^m\z^^x. it^^ (s 3) is^^it^^ 

(8 4) ^mtir^^ti!)^'^^^o 
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Organic transformation, R. C. yUy^^, YCH publisher Inc.. (1989)^) \Z 

mm.^nx\^^^:^^tmmu:^mz^'DX. it^t^ (is 7) (is 

8-2) ^mir^ctifiXt^o It-^m (18 8-1) \t. ^^tt^'b'&tf, 

4) Xg4~5 

. 5 SaS^ (^^^J^Tetrahedron Lett. 42. 871 (2001)^) fclBa^nfc^fetl^li 

. u-:^mz^'DX. (IS 8-2) is^^^^m (iss-4) ^mrr^z-h 



mmioBm0j:m2^4i:mmfs.:^m\z^'z>x. (is 8-4) is^^ 
10 (18 8-5) ^m&t^ ^ tifix^?>. 

Y-NH2 iTfm^ (G) xm^n^. wtmi 3mm<Di[:^m (57) . 
mi3^n<Dit^m (5 6-5) , m^mi7Bmo)it^m (8 4) . igjgi*2i 
15 umoit^m (13 4) . mtms iiB«0^b^ti (204) ^j;:nmm.m2 sib 
moit-^m (14 4) mtm2 9$m(Dxmi^Q tmmi3i:&mz^'ox. ^ 
n'eiiMfsrr^m^m^xib^mtmi3mwi(D{t^i^ (56-2) , mtmi 3 

gH«©'fb'&'» (5 6-4) . §mm 7ffi«0flS'&1& (8 3) , S!ljt^2 l|3ii© 

it^m (13 3) . mtm3 im^oit^ns (2 0 3) ^^xmskm2 5Sb«o^ 
20 (5 6) fj^^mmr^^itifix^^o 



mmmi dmmoi^^m (i 1 1) m^\t. rmmitmzU'Dxmm.r^z. 

25 thX^^o 



5) X@6 



o 




mitms 1 
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O 0 0 9 

(190) 

'OH ~ _,/\-0^R 



W^JLn^ (190) W^J^N^ R j^g2) 




q^"" xai o°6:°x 

^OH 9 Y^OO 



i100 



HO^ R<~"^0 
(189) 



(191) 



,112 • • R"2 



O 



oVv"'"^ ii:> ^ ix} X., 



HO (194) (19^ O 

,112 R«2 R"2 



NH „ "NH H (198) ^NH 



V 



(196) (197) 099) 



>112 



NH ^R'R^'^OR" o /-R* o 

(200) (202) (203) 

o /''^ o R* 

— ""^^XVVy-NH.-^ ""^^J^'tli-Y-NHBOC — 



IS11 R^^N-^N N N xgi3 

(204) «205) 

O ^R' H0^0„ ^r3 B0.^0 



Vy-NHBoc J(X Vy-NHBoc yV Vy-NHBoc 

po$) " 

(112) (111) 
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1) Xgl 

mmkiBm(oxmitmmi^:^mz^^x. it-^m (is 9) (i 
9 1) ^mtt^^tifir^^o 

2) xe2 

ni^miBm(Dxn6 tmuisi:^mz^':>x. it^^ (191) nt^^it^m (i 
9 3) ^mm-^^tii^r^^o 

3) Xig3 

igji^l 8iam®X@2tl^#|J5:;&^fetJ;oT. -fb'&^fel (19 3) i!fiiE>i[l^m ( 

19 4) SSBgf 5J:i:5&«T?#S. 

4) XS4 

mtmimL(oxnitmuf^ismz^'ox. it^^ (194) a^^^^^ (i 

9 5) 5^Sjt'rSili:*<T?#S. 

5) Xg5 

iJ3i^l|BicOX@5i:l^fil?^:;&}*tcJ:oT, -fb-g-i^ (19 5) id^S-fb-^ife (1 

9 6) ^mtr^^taix^^, 

6) xge-s 

mMm2 imm(oxmi-3iimm^:^m\z^':>x. it^m (i 9 6) 

(2 0 0) ?fe®3gf SiltJ&^tS. 

7) X@9 

Sigfel imwioxni tmW3i:^m\zj:-:>x. \t^m (200) *^e><b-&i^ ( 

20 2) ^W^-f^Z-Lti^X^^o 

8) Xgl 0 

Siil*! iUmoxnzt.nWs:^mzi:':>X. \t-^m (202) d^Mb^^Ki ( 

2 0 3) ^^'T^^tifix'^^o mxmz^n^nmiiM^t\yx\%. tert-:/ 

9) X@l 1 

MiifelE«(^Xig8~l 1 tl^1i:^;^SlcJ^oT. -fb-^*^ (2 0 3) 1)^^^-^ 
m (2 0 4) <£S3i-r^ili:*^Tt^o 
1 0) Xgl 2 

iBiiSl 0IBi6©XSl tI^«l:&i;&fefcJ:oT, (2 0 4) d^^^b^^fe ( 
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2 0 5) ^m^-r^^tifi'v^^o 
1 1) xmi 3 

mtm zmmoxmi tmm^:^mi^:;:'ox. it^m (2 0 5) it^^it^<^ ( 

2 0 6) ^m^'T^Cttli'V^^o 

.5 1 2) xni 4 

XM. mpHSletTdhedTon Letters 37, 2573 (1996), Tetrahedron 52, 8989 
(1996), Synlett 1555 (2001) i5j;mynlett 1599 (2001)^) IClHa^ni/tSB 

mtmm:/s.:^m\z^^x. i^^m (20 6) is^^^^m (i 12) ^mm-^^h 
10 1 3) x@i 5 

ScWi (#!l^t^Coiipreheiisive Organic transformation, R. C. yUy^M, V(M 

publisher Inc.. (1989)^) \mm^nitmmt.wims.-^m::2;i^x. ( 
112) is^^^^'^m (111) ^saiit--5iit*«T#^o 

15 ||iS^3 2 

aS: (I) T^$nSft;-&«fe©'5-&, ^ (2 2 4) (2 2 8) T^;^n§ 



wo 2004/096806 



PCT/JP2004/006104 



17 6 



NCN 

PhO^OPh „ 

(208) PhO^N^COaR*^ 

(207) (209) 
/-ym.f,4 MXr* H2N, ^NHR^ H2N NHR*® 

(210-1) (210-2) (210-3) (210-4) | H „ (212) 



A 



(211) 



r 



^>X^ (215) 



I ■ 51 

^"^^S) ^14) oZ-^n (2ig 



0 ^R' R^z-^^NHz o 

r2Aq (216) R*^0 (218) 



(219) (220) 



NHR^ 
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m. n. , R5 , . R6 ;6a;OTtt3S[l]§B«tl^ai'r»0> M 

5 "»}tmjt^*3 l|Bm^:|glSTi&D> R^ ^ « C (O) «M)gfe2 3Eictl^^T 
R^ ^ « R^ ^ ' NC (O) Sl3g^2 5|3«tl^^-r^^. ] 
1) Xgl 

(*aj;ltiBioorg. Med. Chem. Lett. 12, 653 (2002) ^ Chem. Pharm. Bull. 
45, 2005 (1997)^ Tetrahedron Letters 39. 7983 (1998), Tetrahedron 46, 7803 
10 (1990), Tetrahedron Letters 32, 691 (1991)> Tetrahedron 51, 5369 (1995), 
J. Med. Chem. 38, 3236 (1995) ^^m. Heterocycl. Chem. 24, 275 (1987)^ 

) \zum-^nrcmikmtmm^-^mz^ox. it^m (207) a^^it'^^ (20 

9) ^^'T^z.tifi'C^^o 
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2) I@2 

m^miBmoj:ms^rc\txm9 tmmfSi:^^iz.^'ox. wi'^m (209) 
^^-^m (2 1 1) ^mm-^^Ltifi^^^. 

3) les 

mtmumoiM&tnm.n.-^m\:i^':>x. it^m (2 1 d it^^it^m (2 

13) ?rm3i«i:.i:d^T-#5. 

4) X@4 

« (0ii;^iiwoo 2/0 6 8 4 2 0^) \zm.-^nrcmM^tmmfs.:^miz^ 
oT. -fb^tj (2 1 3) ti^^it^^ (2 1 4) ^mtr^^itifi-v^^o 

5) Ij@5 

XiK «^^J^W0 9 9/0 3 8 5 8, Tetrahedron Letters 38, 7963 (1997), 
Bioorg. Med. Chem. Lett. 12, 543 (2002), Heterocycles 57, 123 (2002), 
Tetrahedron Letters 41, 9957 (2000) :feJ;C^etrahedron Letters 42, 2201 

(2001)^) \ztm-^nrcmMmtmuts.:^miz^-^x. it-^m (214) d^sib-^ 

(2 15) ^m^r^cLiiAi:^^. 

6) ige 

im m^^two 9 9/6 4 4 2 6^) \z^BM-^n^mtmtm$kf3i:m\z^'ox 

, -fk^ti (2 15) *^e><k;'&!tSi (2 16) ^mtr^z.tifir^^. ' 3 

-^5";i'-2->^x:njl/S©«'&, iStiJ (^JA^Synlett 137 (2002)^) fclB^^ 

nfcM3g^^:^^^i;^:3^fe^-.t•:>T, ^fk^^^ (215) fj^^^it^m (2 1 6) 

-rSo^A^T^-So ' 2->^a^:^;PK©«^, (^aj;l«Synlett 
722 (2000), Tetrahedron 57, 3435 (2001) , Tetrahedron 56, 5353 (2000), 
J. Org. Chem. 67, 4975 (2002) :fe.tt^J. Org. Chem. 63. 9103 (1998)^) \ZB 

m-^nrcwmtmmfsi:&mzj;:'ox. ^t^m (215) *^e'fb'&«Ki (2 1 e) ^ 

7) I@7 

(<?il^JiBioorg. Med. Chem. Lett. 6, 1483 (1996), Tetrahedron Letters 
37, 7031 (1996), Tetrahedron Letters 37, 8081 (1996), Tetrahedron Letters 
41, 6171 (2000) :feJ;rXSynth. Commnn. 23, 2265 (1993)^) fclBH^tlfctBife 
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tmmi3i:^miz^'ox. it-^m (2 1 e) Hfi^it^m (2 1 s) ^wt-r^^tit^ 

8) X@8 

(«^7LtiW0 9 9/0 3 8 5 8^) ^c:|Hi^$nfcSig^*^:l^«l5^:;&^^tc:J:o 

. 5 T, it^m (2 1 8) ti>^it^f& (2 1 9) ^mt-r^^tn^^^o 

9) Xg9 

iiai^*2 2tdM<Dx.ni tmmfi:^mz^^x. i^c^m (219) ;(>^6>4b'&^ ( 

2 2 0) ^Wtr^Z-iiifiX^^o 

1 0) xei 0 

10 3 1 mS^(OlM 1 4 t J;':>T, -fb^igJ (2 20) ^it^m 

(2 2 1) ^a!BifSJlt*«'r#5. 

1 1) XSl 1 

wtmi 9w.m<Dx.n5 tmmf£:^mzj^'DX. ^'^m (221) i)^^\^^m ( 

2 2 3) ^mm-^^iiii^x^^o 

15 1 2) Xgl 2 

R« '^*tBoc0#&. S3ijS2Eil©xg2tl^fil^;&feK:J;oT. -fb-^tJ ( 
2 2 3) die»'fb-&<» (2 2 4) SSiiif SUtdt-C^S. 5;0tcbz© 
(^^^tiJ. Am. Chen. Soc. 85. 2149 (1963), Tetrahedron Lett. 41, 
3029 (2000) :feJ;t;fretrahedron Lett. 36. 8677 (1995)^) (Cffilfe^tlifcSIjS^ 

20 tnm.wsm\zii^x. (2 2 3) d^^^b^tj (2 2 4) srSitt-sjitdt 

X^^o it^m (2 2 4) d^^-fe${4^T*§:S^. Sjg^llBmoXgl Otl^^l 

1 3) Xigl 3~1 4 
Si3gJ*2 3iam©Xig2~3tl^«l5^;^t*tc:<koT. -ffc^JKl (2 2 1) t^^it^ 
25 4^ (2 2 7) *iajg-rSJ:td«T#5. 'fb'&<!& (2 2 6) rtlRS<&fflVi5*\ 

*®t'fb^^m(B*^b^^i^. A#)2 5#^tclHic$nirc;&^K:i;-pTSljif sj: 

14) Xgl 5 

« *«Boc©Ji-&, S!iai^2|Bm©X@2<J:i^<i35::^fe{c:J;oT, -fb-g-tl ( 
30 2 2 7) it^^it^flSS (2 2 8) SJl^A^T^S. Sfe, R^ ^ d^Cb z© 
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:$CM. imXith Am. Chem. Soc. 85, 2149 (1963), Tetrahedron Lett. 41, 
3029 (2000) ^J;metraIie(lroD Lett. 36. 8677 (1995)^) JdlBic^nitMi* 

tmuisi:^m^^x. it^m (2 2 7) t^^it^i^is (2 2 8) sMji-r^eit*^ 

it'^m (2 2 8) ifiy-tB.i^l^db^m^. SBtfellBicOXgl 0 tl^fil 

m^ms 2mm(oit^<\gs (210-1) imy(D:^m\z^'DX. wtr^^t^^ 

%IH2 Xgl NHR^ 
10 (21) (210-1) 

[^tf, m:fej;t;R* ji:®[i]SH«^:i^inf»o. ' }tmtm 2mmtmm 

XHb^o ] 

1) X5gl 

:$CM, (mXith Chem. Soc, Perkin Trans. 1, 2233 (1999)^) JCSScStlfe 

15 ^mtnu^:Mmiz^'DX. it-^m (2 d te^^^^m (2 1 o-d ^wtr 



mms4 

mims 2^w^(Dit^^ (2 10-2) }t&rf<o:$mz^-ox. mT&'t^^tifi 

20 Xt^o 

^NH2 NHR55 
(13) (210-2) 

Xh^o ] 
1) Xigl 

25 mt^z 3IB«lc©Xiei t|^«/^;&i*fcJ:-DT. (1 3) A^e»<b^«fe (2 
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10-2) ^mmt^ctifi'^'^^o 

mmm^ 2wsm(oit^^ (210-3) \mr(o:m^z^^x. mmr^^tifi 

5 



HO NH2 HO NHR« -|-0 NHR« 



XS3 



(28) (230) (231) 

\ ^NHR« H2N, ^NHR» 

(232) (210-3) 
1) X3gl~4 

10 mmiofsM(Dxni'^4tmws.:B^\z^^x. it^m (28) d^s-fb-^ia 

(2 10-3) ^mMT^^itifiX^^o 

mm.m e 

ia3i^fe3 2iB«©^'&i^ (2 10-4) TOT©^ftt-^oT. 

15 

H2N NH2 H2N NHR55 

(15) (210-4) 

1) Igl 

20 M3gfe3 3mm(Dxmitmmy3i:ij^\z^-:>x. (i 5) id^e^^b^^Kj (2 
10-4) £ia3i-r^ii^*^T^'5. 
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mtm 2Bm(D{[i'^m (2 1 9) mky(o:^mz^'ox. mtt^^th-v^ 
5. 



1) X5gl 

mmmi 9^s,m(Dxn4tmmfi.-:^m\z^':>x. \t^m (214) a^^^-^m ( 

2 3 3) 
10 2) Xg2~3 

Xit Med. Chem. 15. 106 (1972)^) \zUm^ntdmkmt.Wm.-^ 

}feK:J:oT. ^-^m (2 3 3) if^^^-^m (2 1 9) ^mitr^Z.tiAX^^o 

15 (I) T^$nSib-&«^®5-fe. ^ (2 3 8) :fe<fctX^ (2 4 1) T^^tl^ 




^y-nhr' 



,56 
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^-Y-NH2 



(239) + o3 ^ O 

. Q ^R r1 11 / 




^-Y-NH2 



,115 R 
' (240) (241) 



> :fej;OT«:a[l]IBiitl^«-e^O, R^ ^ ^ C (O) \mm 

5 1) Xigl 

ICM (m^\fL Heterocycl. Chem. 36, 659 (1998)^) fclBSI^nfeKjifet 

mmfs.:^m\z^':>r. it^m (214) ^^zmh-^^ (236) t^^it^^ (2 3 

7) ^mMr^ctifiX'^^o 

2) Xjg2 

10 mms 2|B«®Xigi 2 i:[g^;5:::&&te:J:'pT, -fb-^^t^ (2 3 7) ii^^it-^m 
(2 3 8) ^^asBSr-SJliid^^S. 

3) X@3 

(«S|>ttfJ. Org. Chem. 59. 4844 (1994)^) \zU^'^tl1tmit^tmW3i 
:^mz^oX. it^m (2 3 7) d^Mb^'Kl (2 4 0) ?£|!BiT52:t*«T#S. 

15 4) Iig4 

mi^^s 2mM(oj:m 2 tmufsi:^m\z^'^x. it^m (240) i^^it^m 
(2 4 1) ^Sii-rsiitj&tT^s. 

sm^3 9 

20 ^ (I) T^^ns^b-g-^o^-^. ^ (2 4 7) ^^n^ (2 5 1) T«$ns 
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184 




imLtmmriii>r). 1 « c (o) J^)ife2 3l3i^ti^i|-e*?). R' ' " 



5 R^ ^ * NC (O) tt, iijt^2 sBWitmmr^^. ] 

1) Xgl 

migj*3 8mm<Dj:mi tmi^fs.-^m\z^^T. it^m (214) 

(2 4 2) a^^it-^m (2 4 3) sriaii-r^e:t>6«T#^o 

2) Xg2 

10 m^m2 2®a©XSl^J;i^mjife3 i©xgi 4t|^l|:^:;&i£tJ:oT, -fb: 
(2 4 3) *i&'(b'&<^ (2 44) <£Sjtrse:i:*«Tt§. 
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3) xns 

mmm 9$m<oxm5 t^mi3i:^mz^^T. it^m (244) d^e^b-^ti ( 

2 4 6) ^mtt^'^itifi'V^^. 

4) xn4 

.5 mtm 2iBic©i5gi 2tmmfsi:^m\::^^x. it^m (246) ti^^it^m 

(2 4 7) ^m^t^^ttii'^^^o 

5) X@5~6 

Saii*2 3Em©XS2~3tf^1i}^;&ifeJcJ;oT. -fb^tJ (2 4 4) :«)>e>^t:^ . 

(2 5 0) ^mTtr^^tifi-v^^. 

10 6) X@7 

|S()i^*3 2lBife0ISl 2 t|^^:fe;^fcJ;oT» it^m (2 5 0) 5&>&ft:^ 

(2 5 1) ^^-rs^it/O^T^s. 

15 ^ (1) 'r^Stl'5<t:^tl®5-^. ^ (2 5 7) (2 6 1) T^^tl^ 



wo 2004/096806 



PCT/JP2004/D06104 



186 



O ^ 
I T ^Y— NHR*^ 



355 



NC 



X€1 



J «4e 



(243) 



R'" (253) 



10 



XS2 



>110 



alio 



R"« (254) 



.NH 



I 



(255) I " ' 



XS3 



R"" (256) 



XS5 



XS4 



OMe 

I 

n jL I />-Y-NHR» 

I lie 



110 



R 

I 

rIII^N^Oq 



^Y-NHz 



R"'' (258) 



R"* (257) 



,116. 



(259) 



n ji. X ^-Y-NHR» 



l116 



XS7 



R"^ (260) 



R"^ (261) 



1 

>-Y-NH2 



R^ * » c (o) \tMmm2 smmtmrn-^^r). r^ ^ " c (o) i-m 
mm2 2mmtmmv^^^ r^ ^ » r^ ^ ^ nc (o) \t. mmm2 smwitn 
mr$>^o ] 

1) xmi 

mmms sum(Dxmz tm^fi:^m\z^^x. it^^^^s (243) ^^e-fb-^ti ( 

2 5 3) ^mt't^^tifi'V^^o 

2) XU2 
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-^l^ (2 5 3) i!i^f>i[:^m (2 5 4) ^Wtr^Cti)iV^^o 

3) X@3 

m^mi 9mm(Dxn5 tnufs.:^mz^^x. it^m (254) ii^^it^m ( 

.5 2 5 6) ^^r^^itifiX^^. 

4) JM4 

wtms 2tm<Dxmi 2 tmmf3i:^mz^^T. it-^m (256) ffi^i\^^m 
(2 5 7) ^mtr^^ti)^x^^o 

5) XS5~6 

1 0 m^m2 3 IBlJCDXg 2 ~ 3 t mWSil^mi::^ -o T. 'fc'&iKi (2 54) Sftl-g- 
(2 6 0) *S!Bii-S2:i:*«T#So 

6) I@7 

Sig^s 2iBi6©x5gi 2 a:igmj5::;&{*t<J;oT> {b-g-^ (2 6 0) d^6>ib-&«^ 

(2 6 1) <£ii3iTS^:<i:d^T#5, 

15 

SBS^4 1 

S!3gS3 2SB«©'fb^<fe (2 1 8) TIBSet^fct^oTSajg-rsi: t 
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H 



(262) (264) J265) ^266) 



P,112.-^NH2 H H „ii2 

R^'^^ IS5 (269) 

(268) 

NCN 

PhC^OPh "\| o 

<270) , PhO^N^^^-v^j^iiz 

~"" NCN H 

(271) 



NHR* NHR^ n^<-y ^<-J 



NHR~ NHR-- R-'W R-'v_y R\ ^ 

(272) (273) (274) (275) ^ rSSh^-YyN.An'-^rIIZ 

Xg7 NCN H 

(276) 



3 



(277) RaAo (218) 

0. R"Ht||jg}*3 liaatl^ilT^O. R^ ^ aig3gt*3 2fBittl^ilTSD 
. R« ° tt, ;t5";P*fc«X^;l/&^b, R« M*. Boc^&^-To ] 

1) 1M\ 

Sm. (^J^J^WOO 0/1 8 7 9 0^) (cE«i$nfcS3t^fetl^il?a::&*tCcko 
T. -fb^i^ (2 6 2) a^i^^a^m (2 6 4) <&^)i-r§il tdtT^^. 

2) Xg2 

|g)gi5fe9ffi«0Ig3a:l^«|)^;&j*fc<i:oT. -ffc'&i^ (2 6 4) d^e>'ft;-&i^ (2 
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6 5) ^m^T^^tifi'^'^^o 

3) X@3 

9m^(Di:m4tnmu:^m\z^ox. it^m (2 e 5) t^f^it^m ( 

2 6 6) ^m^'t?>^tifil^t^o 
.5 4) X@4 

mtmi 9^&WL<Dxns tmmf3::Hmz^'oXs it^m (266) d^^-fk-g-i^ (2 

6 8) *MiiTSJli:*^"e^§. 

5) XgS 

m&m 2 iB«©xig 2 1 mmt3i:Mm\z^'o r. it^m (268) ^it^m ( 2 
10 6 9) ^mtr^ctii^x^^, 

6) xee 

M5ii*3 2lHmoXigl tl^^Ja::&^K:J:oT. -fb-^lfe (2 6 9) if^^it-^^ ( 
2 7 1) ^iBg-rSJliid^T^S. 

7) Xig7 

15 §mi^ 1 Eiicxie 8 ~ 9 tmmfsi^m\z^^x. it^m (271) e.<t;^«gj 

(2 7 6) ?£®jfr§;itd^T#5. 

8) XigS 

nmms 2tsm<oxM4tmm'fSi:^m\z^'ox. it^m (2 7 6) t-^^^^m < 

2 7 7) <&^-r52:t*«T?#S. 
20 9) Xig9 

wtm^ 2um(D-xM^ t.nws.ijmz^^x. ^\:^m (277) a^^^t^^ ( 

2 18) £U5t-r5 2:tj&tT^s. 

^^4 2 

25 wm^ 2um(o^'^m (2 1 8) TiBiaig^fct^oTisiigf s^i 
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0 



^^^^ ... E^w.r^ ^ u ^ - ~NHR^ 




HaN' 

(214) ^ (278) 



im Rl--v-jj^N ^^^^ 




(279) 



(281) 




(282) f^-^O 

5 1) xni 

mtm2 imm<ojMi tmm-/s.:^mz^'DX. ^-^m (214) u^^^'^m ( 
2 7 8) ^siigf 5;:t*«T#So 

2) I@2 

m3ij5fe3 2E®©Xig6a:i^«l;fe^SK:,t:-3T. 'fk^ii& (2 7 8) is^^^'^m ( 

10 2 7 9) ^isijg-rs Z. 

3) XgS 

|g3ife3 2|Ba©X@7i:|^il;^::;&^JCi;oT. ^-^m (2 7 9) iOi&ffc'B-*^ ( 
2 8 1) &m3iT«>Jl<J:*5T#§. 

4) IS4 

15 M5iife2 mm(o:iMz tnws.-:^mz^':>x. (2 8 d ii^^^-^m ( 

2 8 2) ?&i!{jgf 52:i:5&^T?^'5. 'fb'&iKi (2 8 1) ©R" 5*tBoc©^'&. * 
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19 1 

I@lc::feViT, 'fb'&i^ (2 8 2) ©R^ « d«7KmM^T*S<b'&i^dt^^T§^'& 

M^ifi. mtm ouwioiMi tmmis.:^mz^':>x. it^m (2 8 2) ©r 

5) Xg5 

5 mtm^ 2mm<oj:n5 tmmi^-:^m\z^^x. it^m (2 8 2) ii-^^it^m ( 

2 18) 

10 thX^^o 




NCN 
(211) 

1) igi 

15 mitm^ zumoum tmi^^:^mz^'DX. (2 0 s) d^e^fl^-^j^ ( 
2 8 3) ^mt-r^^tifixt^o 

2) X@2 
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19 2 



2 11) ssjg-rsniid^Tfrs. 



(2 1 1) \t. (2 0 8) ii^^yu\zm' (i) ~ (2) osissff 

(1) -fb^ife (2 0 8) ^> it^m (210-1), (.2 1 

0-2) , it^i^ (2 10-3) ^Tcmt^m (2 1 0-4) ?:^;S:^-&^o 

(2) mmm4 3\z^n^j:m(o (d tcfeJt^HisS'&tiKi^u i&scfe<tr; 

it^m (2 0 7) iiStbTtt. -(s.^V-)V. hUx5^;p 

O [4. 3. 0] y^-5-XX 1, 4->'T-!ft:i^^U [2. 2. 2] 

X 1. S-i^y^^^-y^U [5. 4. 0] ':7>-x;^-7-X>, 4- (>^p^5";i/ 

x^)vr^>mi)m\f^n^o it^^ (207) ©^atuxtt, -fb^isj (20 
8) \zMhxm'^3--iomm(ommi>^^Misi^n^o mMommmtvxkt. it 
(2 0 8) izMvxm.1^5'^1 smmommii^^MiR-^n^o ELj^^mthx 

tt, *5j5 o'C~*5i 5 0"C®IBHd^e>mt-5e:t*«T#S, 

wi'^m (2 8 6) ■rummk\z^'ox^'^^r.t-^x^^o 



3) xe3 




>-Y NHR 



.55 



CHaS^N'^N 

(285) 



" "1 i Vy NHR® 





>-Y — NHR" 



,55 
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1) xmi 

it^m (2 8 5) tt. it^ISS (2 14) *^e»TEt-^t- (1) ~ (3) 
-fb^l^ (2 14) i^»©#ffiT, t!Ui^>^> 

RV^,<.C^^ (284) 
N 

[^>t>. nmni^Mtmrnt^p^o (2 8 4) isis^-fr 

-fk^ife (2 8 4) ©^«tbTtt. s^i~3S«©igBa*^e.M«ii^ns. 
. mMtvx}t. mk'tiy^i.. ^m*U'>A^fc«^m-^-hU'>A 

(3) iljii£4 4tc:^tt5Xigl0 (2) fCcfeJt^S^&^i'&^^tC^U 3^<t:^^ 

^m^^Mo Rjl&MMtVX\t. S&-1 0*C~S^4 0X©«BBadi&il*^$nS. 

2) Xie2 

20 xmztvx. TBommm (a) :fea;t^si3g^ (B) ^m^^^tifix'^^o 

(A) : it'^^ (2 8 6) -ffc^tl (2 8 5) 3'>ti^ 

;P*fctt2-^P/ty-JP^). (»il*fc«yot!;t>^^) 

®:M^U':7A0^ffl*tbTtt, 'fk'&ife (2 8 5) IC^bTa^l~5^«©|gH 

*^e>sj^$n5. jgm^bTK^* (ii^tt3o%7K«i?S) ©^ffl*tbT«^ -fb^jj^ 
(2 8 5) (c^uTSSi o~i 0 o^»0iSHj6^&s«^$ns. s;Siami:bT 
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(B) (2 8 6) it. it-^^ (2 8 5) TOtt^i^t', 

5 X\t. (2 8 5) {CjfctLTa^l~2 a^*0iBiB*^e»ii^$ns. Rj^m. 



(I) T^^ns^b^'Ki©^-^. ^ (2 8 8) T^^^nsfls'&ife. ^fctt-?-© 
10 m}t. m?i^Biz^-^n^:^m\z^^xmt-^n^o 



RVn-V\ 55 (287-1) ""n\-N 



CH3S(0)2' N j-ffl^ 

(288) ^ 



R' ■■ 



NHR* 

(287) 



^ ? T /)-Y— NH2 

X€2 (288) 

Ti) ~ (T6) -^^^n^s^^f. ] 

1) Xigl 

'fb'&tl (2 8 7) -fk^ti (2 8 6) ^^im^hK^^^tL 

'(C^m (2 8 7-1) •^RM^^^^h-iZ^'oXWi^'t'^^hii^X^^. MS<tU 
20 *U'>Aterl-:/h^>'h\ mi'^'y'OK. ^ 

LTtt, -fb^i^ (287-1) fc^bsa 1-5 ^msomm^ e»a 
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2) I@2 

. 5 mmm 3 2 laacoxg 1 2 o -fb-^ia (2 87)*^ s^b:^*) 

( 2 8 8 ) <&gBi-r -5 i:*^"??^^. 

^ (I) T^$nS^k'&4&0'5'fe. (2 9 0) X^^ti^it^m. 

. ? r R^^SH 0I X m''^ 
C"3S(0)2 N :^g, 



r3 



^ 1 T />-Y— NH2 

Xfe2 (290) 

KffJ. . R' :feitK^j:OT««[l]|aictl^«T^D. R'^ ' ttS!jife3 

2|B«i[^^T-a5D, R«*'S«. «[1]|B^®R2 \z^n^ m^^tlXh^^^ 

15 1) Xigl 

mtm4 5m^(DxmitmufSi:j$miz^^x. it^^ (286) ^o^&ib'&ti ( 
2 8 9) ^mmr^^tifix^^o 

2) Xg2 

MBj^S 2|B«CDXgl 2t(^:^?^::;^^fcJ:oT> it^m (2 8 9) ;6^&'(t:'&«^ 
20 ( 2 9 0) &S3iTSJli:dt-e#§. 



mtm4 7 

5S; (I) X^^n^it^^0O%^ ^ (2 9 2) Tf^^nS'fb'&iKJ. 
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CH3S(0)2 N ^^N^^ XS1 (291) 



-NHR® 



X€2 (292) 

5 1) xni 

{c^m (2 9 1) ^^m'mm^ it^m (2 8 6) ts^TXt-^-hU'^A* 
:^^U':7A*fc«'>T>"^b5!JU^7A©^ffl*ibT«. -fb-^ti (2 8 6) 

2) X@2 

i!lJg^*3 2|Bi6©Xgl2t|^«3^:3^m-<fcoT, -fb^*^ (2 8 9) fi^^it^^^ 
15 (2 9 0) ^feSBg-rSCliidtTf^S. 

|gji^4 8 

^ (I) T^$n^'(b'&ti®5-^> ^ (2 9 4) T^^n^fls^'K). ^-^u^o 
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' NHR" 



,55 



d942 



O 



NH2 



5 1) X@l 

-fb^ti (2 9 3) :fmmm^o^trf^rz}timtt-f. (2 8 6) 
tit^!^ (2 9 3-1) ^Rf^-^'&^'itiz^-DTm^-r^^tifix^^o it^^ 

(2 9 3-1) 0mmtVX\t. it-^m (2 8 6) f-^b®^l 0-1 0 OS* 

ow^if^^wsi^n^o ^-^m (2 9 3-1) m^tx^xm^^^^z. 

2) X@2 

iJagfe3 2|BSc0X@l 2i:i^<i:^;^^lCj;oT, -fb^^KJ (2 9 3) H^^^t'^m 
15 (2 9 4) ?£Mii-rS^:<J:*^T'#§. 

mjS&4 9 

(I) T^$n5'fk'&ife©5-^. ^ (2 9 6) xn^n^{c^m. ^rc\t^<o 
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>-Y NHz 

XS2 (296) 

1) x@i 

^t^m (2 9 5) \t. ^^imu'^. ^-^m (2 a 6) tit^m (295-1) 

10 *^$*^2:tfcJ:t>TSa5i-rsj:t*«T#§. ^-^m (2 9 5-1) 

i:LT«> ^"^m (2 8 6) IC^b®#3~l Ol«CDieHj6^e»3l*5;^nS. TO 

15 2) X@2 

S3il*3 2iam©Xgl 2 i:ig!m;5:;^felcJ;t?T. 'fb'&i^ (2 9 5) IS^^it'^m 
(2 9 6) *SBgfSC:i:*^T#S. 



20 ^ (I) T^$tl5'ft;'&«^©5-fe. (2 9 8) X^^n^^-^m. l^tdii^O 
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O OH o 

A n'^ (297-1) R-N^N 

(286) -^^^ O (297) 



-NHR* 



XS2 o (298) 

2fB^t|^«T^D, R'**C (O) \t. ^[1]|B®(DR2 TB^^nT 

5 J s^r. ] 

1) XSl 

(2 9 7) tt, ifiS#«T> ^tt^iSEft*. it^m (2 8 6) ^i-fb^^l^ ( 
2 9 7-1) ^KJl^-^^^:it\Z^r:>Xm&'r^^tifi'V^^o it^m (2 9 7- 

1) 0^«.hLT«. 'fk'&ife (2 8 6) l'^b®^3~l oaaor)^H/&^e.M^^ 

2) IS2 

15 iSljifeS 2BB«©I@1 2 i:l^«l)5::t^fca:oT. -ffc^HSj (2 9.7) ii^^oit^m 
(2 9 8) &iSI?i-rS2:td«T^:5. 



M3i^5 1 

^ (I) T^$nS{b'&«lfel©5'&> (3 0 0) T^^nS'fb'&itfel, ^fctt^CD 

20 iLji. 0!i^jrF8Bfc^$n5;&j*fc<k<DTS3i$ns. 
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2 0 0 




XS2 /^946 (300) 



1) xei 

-fb^J^ (2 9 9) tt, it-^^ (2 8 6) :fe«i:rJfJfi».hRjiS$#fc 

(2 9 9-1) ^Km-^'&^^t\z^':>xmmt^^ti>^x'^^o mmtv 

mMommmthx\t. it^m (299-1) fc^L5i^i~3ss©i8H*i&s 
«e$n5. it-^m (2 9 9-1) (omm^tvx\t. it^^ (286) \znvmi^ 

2~10^«©i5H*ie>S*^$nSo :^flH4i§j«i:bT«. -xh^fc Ko^^X 

2) I@2 

i!Bi^fe3 2IB«OXgl 2i:l^fi|3Q::;^J*»ca;oT, -fb^^Kl (2 9 9) )!)^e.^b-&«J 
20 (3 0 0) ^mtfr^ CI 



03^^5 2 
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20 1 

^ (I) •V^^n^^^'&Oot*. ^ (3 0 9) , (3 1 2) , (3 1 5) 

^^zs^ (3 19) x*^-^n^{t^^. ^r:L\t^0m\t. m^irfuiz^^n^:^ 



(214) T S S (301) 

O " 



NHR^ 



H (302) (S*") 



VxVy— NHR» ^ ArV-Y— NHR» 

(304) (305) 



XS6 



CH3S(0)2-^N N rSW-^N-^N Ig8 

(308) (307) 



O ^" 



(308) 



NHR® 
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20 2 



HOv^O 



n-Vn 



HO^O 



«oI I V-Y— NHR^ „ NH2 
(308) (309) 




O _ 
•ufiVY— NHR*® 



R^O^O 



N 



r 

N 



^Y— NH2 



(313) 



-.951. 



-.950 



,NH 



(311) 



(312) 



Xg14 



(314) 



MeO'N^Oo ^R 

(316) 

X€15 



O ^ 

j^'^'V-Y— NHR« Xg13 



p950 

I 



a948 



(315) 



NHR 



,55 



3952. 



(317) 



n 



S^Vy— NHR" 
(318) 



.948 >"-M 



XSI6 R'^'^N^N 



(319) 



5 X^;W, 'fui^)\^^^X^2-'fu\^)V^mV. R" * ' OC (O) tt, 

titz rfi^$nT'bJ;Vi7;i/3=^'>*;i'fc;wSj ^mv. r« ^ ° r' ^ ^ nc 
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J (Dm^tLxm^-^tifc rs^$nTt>j;ViTo-r;w»j ^mv. r» * » « 
.5 , '>T/»> mimm(ORnzm?> m^-^nxh^i^^rjvn^z^mi . m 
^$nTt)<j;ViT'j-;w^4^>'»j . m^^nxh^\^^7y)v^}V^^>^mi > 

«j , rfi^$nT'b<fcVi7U-;i'9':t»j , ra^$tiT*>j;Vi7JWP»j . 
m^-^nxh^\^^->i7U7)v^)mi . m^-^nx%^\f^7)v^::i)vmw^i 
10 , rsiji$nTt><tvi7U-;i'Sj > mm-^nxh^\f^^^u7v-)vmi . r 
m^^nxh^\f>^y^u70-jv7)v^M ragi$nTfei;vi7^;wv 

) ] . mm-^nx%^\^^7u^ )vmi ^^zs m^-^nxh^\^^'^^m^7^ti7 

15 u-;i/*;W2j^-;i/Sj ^^^-To ] 

Xgl~3 

HM mpi\tJ. Heterocyclic Chem. 36, 1119 (1999)^) lcEi^$n;^S%ig& 

tmmfs.:^m\z^':>x. (214) t^^^^m 003) ^isit-rsjit** 

20 X@4 

^jlg^3 2iB«©Xig6i:ll!|t?^:;&^felc:i;oT. -fk^tl (3 0 3) IS^^WL^m ( 

3 0 4) ?^^ii-r5J:t*tTtSo 

XigS 

'ScM. (i?9^JiComprehensive Organic transformation, R. C. ^Py^^, VCH 
25 publislier Inc., (1989)^) \zmm^nTc.mmkt.mWs.-^mz^^X. -fb^tl ( 
3 0 4) Ifi^^^t^m (3 0 5) ^Sji-rSJltd^TfrS. 
4) Xi@6 

Sl5ife4 4l3m©Xig2<i:l^il?a:;^fet3j:oT, -fk-^*^ (3 0 5) d^e»^b^«^ ( 
3 0 6) ^mm-^^hifiXt^. 
30 xe? 
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mmm 4 5 t3M0)xn i . 4 e ib«©i@ i , mmm 4 ? iBit©x@ i , 

i!l3ii*4 8i2^0Xiei. 1131^4 9 Emoxei, Sii^5 OlB®©Xgl:feJ: 
i;^«65 lfB«0Xgl fc|^«lJ5::*f*fet-«koT. it^^ (3 0 6) ( 
3 0 7) ^SBi-r§2:i:*^*^#S. 
.5 XUS 

m^ms 2mm(oj:u6 tmufs.:^mz^'DX. (307) a^s^-^'Ki ( 

3 0 8) ^Sg3if§ei«!:)&«T^§. 

7) X§ 9 

Sjgi*3 2|H«©Xi@l S b.nWsJjmiii'oX. it^!^ (3 0 8) d^^.ftl'&Jfe 
10 (3 0 9) SSSigf S 21 td^^So 

8) Xgl 0 

iSSli (t^;^JiComprehensive Organic transformation, R. C. ^0«;^^, VCH 
publisher Inc.. (1989)^) {ClBic$tlfcS3i^i:I^^/^:;^K:J;oT, 'fb'&'KJ ( 
3 0 8) ff^^it-^m (3 11) SrSag-r§;it/^)tT#'5o 
15 9) X@l 1 

mtm 2mi(Dj:ni 5 tmm^:^mz^'ox. it^m (311) i^^ii:^^ 
(3 12) <£igji-rs;it*tT#s. 

1 0) xsi 2 

mii^l 9lBio©Xig5i:^«|7&:;^ffifc.koT. it^^ (3 0 8) d^&^b^ll^ ( 
20 3 1 4) 

11) X@ 1 3 

iaigft3 2E«©X@1 S^I^^J^^&fetCkoT. it^m (3 14) id^^^b^tl 
(3 15) <£iSljifSJli:d«T#S. 
1 2) XSl 4-1 5 

25 mm^ 2 3 BB«cDxs 2 ~ 3 tni^^:^m\:i^'D X. (3 0 8)*^ e>^^ 

<Kl (3 18) ^mmr^Z.tifiX^^o 

13) XS 1 6 

®iiJ*3 2ffim©Xiei 5 tl^a:^;&^tJ;oT> fb-^*^ (3 18) 

(3 19) ^mtr^zLtifiX'^^o 
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^'Cm^U.m'^<0-^mz^^xnz><ltifiX^^ (mXit. protective Groups in 
Organic Synthesis, T. W. Greene, P. 6. M. Wuts^^. f$2^s John Wiley & 
10 Sons. Inc. imi)\z'BWL<o:^m . 

m^\t. 7m^<Dmmtvx\t. tert-:/5^;vi?pt5^;V'>u;v^, ^h^i^/^ 

mx}i£. ^\:yiimwtfsiE<DwmtE.r. mm:fsia<Dmm^xRm'^^^^t\z^ 
r)nv^ti!fixt^o 

:^)v-^^-y)m^umr^m^(oum<ommt vx\t. «»j;^t^tert - :/^;i/xx 
\t. tert-:/5";i/xxx;i/0«^fi. m^\mfk<DmEy. ^Ti^mm^xKj^-^^ 

. ^\^m^x7mi\::^h^j^Af3ia07}vti^)xmm'r^z.t\z^r)nt>n. mr 
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!7^)-Ani u-zy3>m x7ov^m m\^rc\mHmniai)m\i^ 

.5 m^(Di\:^mz^r). ^rcM^<Dmm. ^m. m\. m^. 

f[mm\z^r)^it'r^is>^. a^tt^A(M5o kg)»c^bT, :i^mmit^m^. o.i 
-1000 mg/B, ^f^L<jii~3oo m/B^iB i^^rc\t2m^h3m\z6^nxn 

10 

mm\z^^^x^^nrcit^(^^its >z-th% iuPAc^^m\zu^h(Dx\tisi\f^ 

15 . 



mmmi 

2 - h U 7;W:4-D 1 , 7 -5^ t K n- 6 H-yj >- 6 -:t > 




8-:^Dt-7-(2-:/D^^ >z^)V) - 1 5^; W 2 - h U 7 a 1,7- 
i^tHo-6H-:/U>'-6-:t> (36 mg) , h>JX5^;l/T^> (22 /iL) . (R)-te 
rt-3-:/5^;Hf^U':^>-3-<;i'*;Wt^-h (158 mg) <DJi^J-)V (6 mL) ^ 
fK^100'CT^4'12I^PBlJPid^b;rc. ^^IK^25*Cfc?&^> MEE^iaSb> 
25 ^?£<&;<7 7Ai^O"7hi^^7^- ('>U5!jy;p, '\^1t>/I^^X^;i/=5/l~2/l 
) Tl^MUT^fiKtl (42 iDg)^#fc, mz:^^^m(D\A-P't^D->im. (2 mL 
) t4N*t^/l.4->^*=^^1^->^ (20 mL) ^M^. 25*0^2. S^P^^bfc. 
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20 8 

mm^&u&mt/^hTm^u immwMo mD^m^s ^pn*:;i^A(3o mL 
X 2) . i^viTg^mx5^;i/ (30 mL) icxjftm bfc. mmm^MTi^mmi- h u ^^^a-c 

;pA/^i5'y-;p = lo/i) •vmm'r?>z:t\z^'ox. «cDB«ife (25 mg) 
.5 ^mwtVTmco 

•H NMR (300 MHz, CDCl,) <5ppm 7.62 (d, J = 7.9 Hz, IH), 7.26-7.15 (m, 2H), 
6.77 (d, J = 7.5 Hz, IH), 5.53 (s. 2H), 3.68 (s, 3H), 3.57-3.54 (m, IH), 
3.39-3.34 (m, IH), 3.05-2.95 (m, 2H). 2.85-2.78 (m, IH), 1.97-1.94 On, IH) 
, 1.72-1.58 (m, 2H), 1.37-1.22 (m, IH). 
10 US (BSH) 485(^+1, lOOX). 

8-[(3R)-3-r$ytr^u>'>-i-'f;W-7-(2->^Ty^>>?;W-i-^^;w- 

2 - h U 7;i':tD 1 , 7 ->?t: H D- 6 H-yj >- 6 -:t>' 




S©ae<J!Kl (21 mg) *afe@#:tbT#;/t. 

'H^^MR (300 MHz, CDCI,) dppm 7.73 (d, J = 6.8 Hz, IH), 7.57-7.53 On, IH), 
7.45-7.40 (t, J = 7.7 Hz, IH). 7.01 (d, J = 8.0 Hz, IH), 5,72 (s, 2H). 3. 
20 66 (s, 3H), 3.50-3.47 On, IH), 3.35-3.31 On, IH), 3.05-2.96 On, 2H), 2.80- 
2.73 On, IH), 1.95-1.91 On, IH), 1.75-1.61 On, 2H), 1.28-1.25 On, IH). 
MS (BSI+) 432(tf+l. lOOX). 



V- 2 -7 x:n;i'X5^;W- 2 -p^ l . ? fc H O- 6 H-y U >- 6 > 
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m<DBm¥ii (55 mg) ^B^mi^tLxntco 

'H NMR (300 MHz. CDCI3) appm 8.01 (d, J = 7.5 Hz, IB), 7.66-7.48 (m, 4H) 
5 . 7.27-7.21 (m. 2H). 7.15-7.10 On, IH), 6.82 (d, J = 7.3 Hz, IH), 5.54 (s, 
2H). 5.46 (s. 2H). 3.49-3.44 (m, IH), 3.38-3.33 On, IH), 2.99-2.95 On, 2H 
), 2.75-2.68 On, IH). 2.49 (s. 3H), 1.94-1.88 On, IH). 1.68-1.63 On, 2H). 
1.35-1.25 On, IH). 
MS (BSH) 535 (HHl, lOOX). 

10 

8 - [ ( 3 R ) - 3 - 7 ^ y t! ^ • J > - 1 --r ;V3 - 7 - ( 2 - :/ D ^ ^ > - 1 , 2 - >^ 
1 . 7 H o- 6 H->^U >- 6 

15 8-:/a^:-7-(2-yDt'^>>?;W-i, 2->?pt5^;wi, 7->?fcHP-6H-:/U 

^-e-rt^ (88 mg) . (R)-tert-3-:/5^;Wt!^U>^>-3-r;W*;WN*>^'-l- (215 m 

g) (ox^ry-jv (8 mL) mi&^m'cximwnmMMm^vrc. Rim^^^ 

3j^;i/A/7^i5'/-;V=200/l~50/l) T«|gLT^^^ (120iDg)*#fco J^td*^ 
20 ^iKl(Dl,4->^:r+1^>'^tlS (2 mL) (C4Nmm/l. 4->':t^D->^SS (20 mL) 
SJn^T. 25'CT3I^F^^Lfc, Hl&^i«^Mffi«SSbTK^*L, iafnm#7K(5 
0 mD^a^, ^^PD*;i^A(50 mLX2). $ e> tC»Mx5^;K50 mDtCTttffi 

94 Dig) ^afe®^tUT#fe, 
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'HNMR (300 MHz, CDCl,) <5ppm 7.61-7. 58 On. IH), 7.24-7.12 (m, 2H), 6.77 ( 
d, J = 7.3 Hz, IH), 5.49 (s, 2H). 3.54 (s, 3H), 3.46-3.43 On. IH), 3.35-3. 
30 On, IH), 2.97-2.91 On, 2H). 2.73-2.66 On. IB), 2.60 (s, 3B). 1.91-1.83 
On. IH), 1.69-1.57 (n. 2H). 1.30-1.22 On. IH). 
. 5 MS (BSH) 43101^+1. 88X). 

8-[(3R)-3-TSyif^U>'>-l-f;W-7-(2-:/D^:^> >?;]/) - 1 -p^ 
1. 7-i^kHO-6H-yU>-6-:t> 




10 NH2 

^©aW«^ (86iiig) *e6@^tLT#fc, 

•HNMR (400 MHz, CDCl,) 6ppm 8.00 (s, IH), 7.60 (dd, J = 1.2. 7.6 Hz, IH) 
, 7.25-7.13 On, 2H), 6.76 (dd, J = 1.3, 7.6 Hz, IH), 5.54 (d. J = 17.0 Hz, 
15 IH), J. 50 (d. J = 17.0 Hz, IH), 3.55 (s, 3H). 3.46-3.42 On, IH), 3.35-3.3 
0 On, IH), 2.98-2.90 On. 2H). 2.74-2.68 On, IH). 1.95-1.85 On, IH), 1.74-1 
.53 On, 2H). 1.28-1.19 On, Ifl). 
MS (ESI+) 417 (MHl, 82X). 

20 ^JS^aje 

8 - [ ( 3 R) - 3 -T ^ / lf< U >- 1 --r ;W - 7 - ( 2 o D ^ > v?;i/) - 1 1 



, 7 - vh K O- 6 H-y U >- 6 > 




NH2 
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m(OBm (87 mg) ^B^mi^ti^xmco 

'H NMR (400 MHz, CDClj) 6ppm 8.02 (s, IH), 7.40 (dd, J = 1.4. 7.8 Hz. IH) 
, 7.25-7.16 (m. 2H). 6.79 (dd. J = 1.3, 7.5 Hz. IH). 5.58 (d. J = 17.0 Hz. 
IH), 5.52 (d. J = 17.0 Hz, IH). 3.55 (s. 3H). 3.52-3.48 On. IH). 3.33-3.2 
.5 8 On. IH). 3.05-2.95 (m, 2H), 2.82-2.77 (m. IB). 1.98-1.90 On, IB). 1.85-1 
.57 Od, 2H) 1.37-1.26 On, IH). 
MS (ESI+) 373 (MHl, lOO*). 



10 8-[(3R)-3-T5y tr'<U5^>-l-'fJW-7-(2-:/D^:'<>>^JW-l-(2-:f+ 



V-2-7xn;i/X5^;W-l , 7-v?k Hn-6H-:/U >-6-:t> 




■ moBmm OO mg) <&efi@^<i:bT#rc. 
15 'H NMR (400 MHz, CDCl,) 6ppm 8.00-7.98 On, 2H), T.93 (s. IH). 7.63-7.56 ( 
m. 2H), 7.51-7.48 On. 2H). 7.24-7.22 On. IH). 7.15-7.12 On. IH). 6.82-6.80 
On, IB), 5.52 (d, J = 18.0 Hz, IH), 5.48 (d, J = 18.0 Hz, IB), 5.40 (s, 2 
H), 3.48-3.33 On, 2H), 2.98-2.93 On. 2H). 2.75-2.69 On, IB) 1.92-1.89 On, 
IB), 1.70-1.60 On. 2B), 1. 26-1. 23 On, IH). 
20 MS (ESI+) 521 (MHl, 88!li). 



8 - { (c i s- 2 -T ^ y ^ O i^;i/) 7 5 y } - 7 - ( 2 -r^ □ ^ > S?; W - 1 - ( 2 
^V- 2 -7 xn;|/X5";W - 1 , 7 -e?k H □- 6 K-ZfV >-6-:t> 
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8-:/D^-7-(2-:/Dt^>S?;i/)-l-(2-:t^V-2-7x-;i/X^;i')-l, 7- 
>^kHD-6H-:/U>-6-::r> (75 mg) . V:/0 tfjPX^'JWT^^ (50/tL 
) , ^5i;rXcis-l, 2-i?T5y>'^UA^1t> (86 tiL) (DXi^/-)U (2 m 

h^^:7>r-('>u*y;K i'on3jN;pA/;*;5'y-;p=5/i)-dtiaL> ^©aw 

10 'HNMR (400 MHz, CDCl,) 5 ppm 7. 98-7. 96 On, 2H). 7.86 (s, IH), 7.62-7. 60(m 
. IH). 7. 52-7.43 (m, 3H), 7.26-7.21 (m, IH), 7.11-7.05 (m, 2H), 5.83 (d. J 
= 17.0 Hz, IB), 5.61 (d. J = 17.0 Hz, IH), 5.40 (s. 2H), 4.60-4.53 On, IH 
), 3.72-3.69 On, IH), 3.13-3.08 On, IB). 1.98-1.24 On, 7H). 
MS (ESIO 535 (T+l, 80X). 

15 

8 - { [c i s- 2 -T 5 y ^ D 'x^r v^; W T 5 y } - 7 - ( 2 D > W - 1 

1, 7-i^bHD-6H-yU>-6-:e-> 

L JL I F />— NH NHz 

20 VV 

8-:/P^-7-(2-::fD^^>vJW-l-;>^^;Wl, 7-vt ^«^-6H-:/u>- 
6-:r> (70 mg) , S?-1'Vyntr;|/X5^;i'7$> (46mL) > :fe<kt;cis-l,2->? 
7$y>'i7D'\:^^1J-> (0.2 mL) ©K-p^^'JUfDUi^y^ (3 mL) ^^160 
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. 5 X5";PT$> = 10/1/0. DTJ^glL. ^©iW«Kj(71 iDg)?£j^fi@fl£tbT# 

fc. 

'H NMR (400 MHz, CDCl,) 5ppm 7.92 (s, IH). 7.59-7.57 On, IH), 7.24-7.21(in 
, IH), 7.19-7.16 Od. IH). 6.97-6.94 (in, IH), 5.67 (d, J = 16.0 Hz, IH), 5. 
60 (d, J= 16.0 Hz, IH), 5.23-5.17 (m, IH), 4.13-4.11 On, IH). 3.56 (s, 3H) 
10 , 3.23-3.2Km, IH), 1.76-1.26 (m. 7H). 
MS (BSH) 431 (M*+l, lOOX). 



^JS^Hl 0 

8 - [ ( 3 R) - 3 -T 5 y t!'^ U >- 1 --f - 7 - ( 2 5 o ^ 
15 )-l-^^;Wl. 7->'bHD-6H-:/U>-6-:t> h U Pgf^ifi 




20 mg) ^^^mi^tLxntc. 

'HNHR (400 MHz, CDCl,) appm 7.99 (s, IH). 7.16-7.13 On. IH), 6.88-6.84 ( 
m, IH), 6.40-6.37 On, IH). 5.42 (d, J = 17.0 Hz, IH), 5.37 (d, J = 17.0 Hz 
, IH), 3.53 (s, 3H), 3.48-3.44 On, IH), 3.34-3.30 On, IH), 2.98-2.93 On, 2 
H). 2.78-2.73 On. IH), 2.34 (s, 3H), 1.92-1.87 On, IH), 1.71-1.59 On, 2H). 
25 1.26-1.23 On, IH). 

MS (BSH) 371 (MHl, lOOX). 



wo 2004/096806 



PCT/JP2004/006104 



2 14 

mmmi 1 




6-:t> (500 Dg) i3J;(yf^ifiSm(0.4 mL)<DX^ /-)V(\Q mL)mm\Z. 

10 N-;t5^;i/tfDU>^y> (10 mL) cai®;^*, 2-7 ^ J i?>2mm&im 
iDg):fej:tJC':^'fy:^ptf;i/X5^;V75>(i.6 mD^M^x. iiot:T» ^fl'soi^ 

Sl6:^?ge*25'ClC?&^> 2N-*S^(30 mD^MX. »BIX^;K5 

15 (10 mL) r^^h. W^-^^tco ^mz^-DX. 2-7^ y- 

8- (3-T^/tr^Ui?>-l-r;W -7-^>>^;V-l. 7-i^tHo-6H-yU>- 
6-:t> (48 mg) ±B(D^UU:^)VAm^mJiCfmi-hV^AX$m. 5 

/pt ^ / -;p= 1 0/1 ~ i7 p D jInJI' A/^ y h u x^;i.t 5 >= i o/i/o . i ) t? 

20 i^MU 2-Xh:^'>-8- (3-75/lf^U>'>-l-r;P) -7-^>>?;i/-l, 7- 
>'kh*P-6H-yU>-6-:t> (10 ing)^#fc, 

2-7$/-8- (3-T5/t!'^Ui^>-l-'r;W -7-^>>';Wl. 7->'t: HP- 
6H-:/U>-6-:t> : 
25 'HNMR (400 MHz, DMSO-d,) dppm 7. 32-7. 14 (m. 5H). 6.05(s. 2H). 5.30 (d. 
J = 15.9 Hz, IH) , 5.26 (d, J = 15.9 Hz. IH) , 3.43-3.17 (m, 2H). 2.80-2.6 
7 (m, 2H), 2.57-2.46 On, IH), 1.84-1.76 (m, IH). 1.72-1.60 (m. IB), 1.59-1 
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.45 (m, IH), 1.20-1.07 On. IH). 
MS (BSH) 340 (HHl, 45%). 

.5 D-6H-yU>-6-:t> : 

'H NMR (400 MHz. CD, CD) dppm 7.34-7.17 (i, 5H), 5.47 (d. J = 15.6Hz, IH 
) , 5.42 (d, J = 15.6 Hz, IH) , 4.44 (q, J = 7. 1 Hz, 2H) , 3.58-3.52 (m, 
IH), 3.28-3.15 (in. 2H), 2. 98-2.88 (i. 2H), 2.06-1.98 On, IH). 1.83-1.73 (m 
, IH), 1.70-1.58 On, IH), 1.55-1.43 On, IH) . 1.40 (t, J = 7.1 Hz, 3H) . 

10 MS (BSIf) 369(HH1, 100%). 

^iS^l 2 

2->?^5^;i/T5/-8-[ (3R) - 3 / tf<U 1 -r;W-7-^>>^ 
Jlz-l-^^^;!/-!, 7->^bHn-6H-:;^U>-6-:t> 



1-p^ 2 - $?>t5^;i/7 ^ y - s -:fa^- 1 -^>^)V- 1 , 7 ->>t H p- 6 h-:/ 

U>-6-:^-> (55 mg) > 00-3-^5/ t!^U 5^ (53 mg) . -MVfu 
bf;Wxg=-;i'75> (0.26 mD (DX.^/-)V (5 mL) 110*CT. 
4'lOO^PBllinii^bfe. S;&^?^?^25'CfC}^^^MJEIiS^t. ^iEfCggftAiiTK 

MffiiiiSSbT^©gW«^(61 nig)^£#fc. 

'H NMR (400 MHz. CDCl,) 6ppm 7.40-7.18 On, 5H), 5.46 (d, J = 15.7 Hz, IH 
) , 5.39 (d, J = 15.7 Hz, IH) , 3.52 (s, 3H) , 3.56-3.46 On, IH) , 3.32-3. 
25 On. IH) , 2.83 (s, 6H) . 3.12-2.78 (m, 3H) , 2.01-1.92 On, IH) , 1.80-1 
25 .70 (m. IH) . 1.69-1.57 (m. IH) , 1.43-1.33 On, IH) . 
MS (ESU) 382 (MHl, 100%) . 
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mmm 1 3 

2 - 5^;i/7 5 y - 8 - C ( 3 R) - 3 -7 5 / tf ^ U >- 1 -'f ;W - 7 - (2-^7 p n 



^@©sw«^ (34 mg) ^^^m^mtLxmco 

'H NMR (400 MHz, CDCI3) 5 ppm 7.42-7.37 (m, IH), 7.23-7.13 (m, 2H) , 6.8 
6-6.81 (m, IH) , 5.52 (d, J = 17.1 Hz. IH) , 5.48 (d, J = 17.1 Hz. IH) , 
3.51 (s, 3H), 3.45-3.39 (m. IH) . 3.34-3.26 (m. IH) , 2.97-2.87 (m. 2H) , 
10 2.86 (s, 6H) , 2.72-2.65 (m, IH) . 1.93-1.84 (m, IH) . 1.73-1.53 On. 2H) . 
1.28-1.17 (m, IH) . 
MS CESI+) 416 (MHl, lOOX) . 

mmm 1 4 

15 2-75y-8-[(3R)-3-7$y t!^Ue?>-l-rJ^]-7-(2-^DD'<>i?;^)- 
l , 7 -i?k K P- 6 H-::/'u >- 6 



1 1 ©ib'&fD^ai^gMi^t UT, mmm 1 2 tl^^©:;;^j£T^^*^JfiU 

. M<Z)@W«^ (83 mg) <£^fe@«^tbT^fco 
20 'H NMR (400 MHz. DMSO-dj) 5 ppm 7.50-7.45 (id. IH), 7.36-7.23 (m, 2H) , 6. 
72-6.67 (m, IH) 6.10(s, 2H), 5.32 (s, 2H) .3.40-3.25 On. IH). 3.18-3.10 
(m, IH) , 2.77-2.60 On, 2H), 2.56-2.47 On. IH), 1.79-1.70 On. IH), 1.63-1 
.53 On. IH). 1.48-1.34 On. IH), 1.15-1.03 On. Ifl). 
MS (ESI+) 374fl«*+l, lOOX). 
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mmmi 5 



M®aw% (53 mg) ^&^mi^thxmco 

'H NMR (300 MHz. CDCl,) a ppm 7.45-7.42 (m. IH). 7.26-7.18 do, 2H), 6.80 ( 
d, J = 7,5 Hz, IH). 5.57 (s. 2H), 3.68 (d, J = 1.3 Hz, 3H). 3.51-3.48 (m, 
10 IB), 3.41-3.37 (m, IH), 3.05-2.91 (m. 2H). 2.77-2.70 (m, IH), 1.90-1.88 (m 
, IE). 1.71-1.58 On. 2H), 1.28-1.25 (m, IH). . 

MS (ESI+) 441 (MHl, lOOX). 

15 8-:ru^-7-{2-:fti^^>>^M-l, 2-z^/^^)V-l, 7-i?t h*n-6H-yU 



1001CT. 2', 3', 5'-hU-0-(T-feh^^-»-2-pt^;i/-8-::^P^-ry'» ( 

393 mg) . i^xm^Ti^mm. imuL) . ^^xsMTi^mmii mDcDm-tm^i.m 
Ai^m^hfc^. m&y^miy. mv^-7si$. (0.427 g) <&#7t, m^^^moT. 



5 
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'H NMR (300 MHz, DMSO-dg) dppm 12.30 (bs, W, 2.34 (s. 3H). 
MS (BSH) 229 Qt, m%). 
SiViT. 25^. WJ^-T.W- (0.701 g) ^N. N-i^^^M)VATS,\i (.20 

mh)\zmM^'^^ ^Dfc^ic^L, mmim-^-h^j^A mom) ^ua^xi^ 

. 5 ^W^LTz, ^e>fc. ^aiJfJU'^A (270 mg) lkZS2 -•:/ti^^>-J)V:ru'7^ ^ 
(390 mg) i£tI];tT7I^P5^*^l>:to Rf&^^fch;PX> (20 mL)" S:3)D;^, M 

(100 mL) \zx2mt6imhrco ^mm^mEmmv. mmLrcmi^^h)vx>r 
m^v. -[-^tmhxm^^iis (250 mg) ^mc, }k\z25x:y. ^©a^ 

10 % (250 mg) ©N, N-$?;j^5^;P2Jn;VAT5H(10 mU^Jg^lC^U 7i^mit±h 
U«>A(30mg. 60Xtfttt)&m. li^mmWhTcWi. a^^-fb^^^;!/ (195 i^L) 

m?i. 25^. 4i^^i^j!^u:fco Ris«i?sjc«a*ia#* do mD ?^aviT*^e» 
hji/x> (20 mL) *jn^, MffiJiiiii-r5gif^&2iiii^0jgb. ^?it«aftraw 

7K(40 mL)?&JP;lTl^mx5^;i/ (80 mL) lCT2Illttmbfc. ^«ll^*S7K5im 

:i7y;W BfllX^;W/^4^1t> = l/2~3/l) T»ISlLTM©BW«b (88 mg) * 

'H NMR (300 MHz, CDCls)6ppm 7.63-7.60 (m, IH), 7.20-7.13 On, 2H), 6.43-6 
.40 (ffl, IH) , 5.74 (s, 2H), 3.57 (s, 3H). 2.65 (s. 3H). 

20 MS (ESH) 411 (MHl, 57!i;). 

##002 

8 -:/o^:- 7 - ( 2 -:/D ^:^>>?;w) - 1 - ( 2 V- 2 -7 xx;wx5^;W -2-;^ 5^ 

;P-1, 7-5^kKo-6H-:/'U>-6-:t> 
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1.052 g) . 85%^^*^?!^ (440 uh) . ^^ZSmymmiO mL)OS-&«^^l. 

5|^;VAT?«c^bfc^. iiteT^b, JffiU3j?-X^* (1.157 g) ^mco 
. 5 m^>X. 25t:T. :^m^-7.i^ (1.157 g) %N, li-z^^'^)Vit^)VA7^\^( 
30 mL)t^«?^?ii-. ^il:i?jU':7A (896 mg) ^1^2-":/^^ 

^yi^JV/u-T^ ]i (670 mg) ^ilP;^T^^S*^Lfc. Rmmm\Zh)VJi> (20 
mL) <^jD;t> MffiiiifST^glfP<^4lHlilO)iU, ^atlc:Safiia#7K(50 mL)^ 
JP^. B^X5";i/ (100 mL) tCT2IiiaaiLifc. W«l^<£MHESi®b. WmL.;/g: 
10 ®fr<feh;Vx>T5ji. -i'^^Lxmt^m (200 mg) J^fe:25 

■CT. -eoa^J^lfel (200 mg) ©N. N-S?^^;|/*;i/i=.T5 H (10 mL) Sialic: 

y-feh7xy> (110 mg) 25^, j^^^J^L/^Co S^S^Jj^ictSfnaWTK 

(10 mL) ^m^Tti^^mBmmu mmzmammiKm mD^Mxxmmji 
15 (80 mL) \zx2mmmvrc0 ^mm^MTummi-h^j^Axnm. ^aa^ 

•9-> = 1/5-3/1) xm^i^xmmoBm^ (61 mg) 

'H NMR (300 MHz. CDCl,) 6ppm 8.03-8.00 Oo, 2H), 7.68-7.49 (m, 4B), 7.22- 
7.12 (m, 2B), 6.48-6.45 (m, IH), 5.70 (s, 2©, 5.56 (s, 2H), 2.52 (s,3H). 
20 MS (BSI+) 517(rH, lOOX). 

8-:/P^-7-(2-v'7/'^> i^)V) - 1 -p^ 5";i/-2- b U 7 P ^ 1 , 7 t: 
KD-6H-yU>-6-:t> 
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2'. 3', 5'-hU-0-[tert-:f5^;K':^p^5";W>'U>»W-l-^5";i/-2-hU7;i/:t 

D^^^^ji^-s-yo^r-r/v^ (244 mg) ^^iH^iii^f;:, tmuo):^^!: 

WJ'^-T.i^ (268 mg) Sr^^bifc. ^it^m(D7.^i7 h)V'f-^\mr0t:^r) 

,5 'H NMR (300 MHz, CDCl,) dppm 3.75 (d, J = 1.3 Hz, 3H). 
MS (ESI+) 297 atn, 81X). 

MViT> 25^, *ffiiUJj?-X# (268 mg) N->?^5^;^7}^;^AT5 H (I 

0 mL)t^^$#, mm:^V^A (437 mg) Rr;2 -:/nqE^>v;W:/D'7-r H 

(248 mg) ^M^. sox:\z^mv. immmwhtc. E^mm\z h;i.x> (20 mL 

. »BIX5^;W (50 mL) lCT20JftfflLfc. WttlBSil*fiSK:^hU»>AT?S£jii 

;i//'\4^1J-> = 1/5-1/1) T?i^S!bT«OBW<fe (58 mg) 
'H NMR (300 MHz. CDCI3) 5ppm 7.77-7.40 (m, 3H), 6.88 (d, J = 7.9 Hz, IH). 
15 5.94 (s. 2H). 3.75 (s, 3H). 
MS (ESH-) 412 (MHl, 99!i;). 



8-:/D^ 7-(2-yD^:^>i?;W)- l-^5^;i/-2- h U y)V:tU;f>^)V- 1 , 7->>h 
20 HP-6H-:fU>-6-:i-> 



^CD<b^!{J) (36 mg) t:B^^ii^tVxnfto 

'HNMR (300 MHz, CDCl,) 5ppm 7.65-7.62 On, IH), 7.24-7.14 On, 2H), 6.45-6 

25 .41 On, IH) , 5.78 (s, 2H). 3.72 (d, J = 1.3 Hz, 3H). 
MS OESH) 465 (MHl, 468;). 
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mm 5 

l-^ 9-)V- 2 - ^)V7 ^ y - 8 -:/D ^- 7 -Oz^JV- 1 . 7 -S? h H D- 6 H-:/U 



:t> (300 mg) 0N. N->^p^5^;i/>f;;i/AT5 H(3 mDM^ISKJC^tb, Ti^m^^ 
(150 mg. 60%?fttt) ll^raft*^L;fco a'>fl2^5^;W (0.3 mL 

/l-ffilX^";)/) T»SUTaW'Kf(55 mg) 

'HNHR (400 MHz, CDCl,) dppm 7.38-7.25 On, 5B), 5.58(s. 2H), 3.55 (s, 3H 

) , 2.86 (s, 6H) . 

MS (ESH) 362 (jtW, 92%) . 



i-^^;v-2-v^5^;WT^y-8-:/D^-7-(2-i7 0P'^>i?;i/)-i. 7->^t:K 

n-6H-:^U>-6-:t> 



20 ^iaT> 2-T5/-8-:/0^:-7-(2-i7np^>$;;i/)-l, 7-S?tHP-6H- 
yU>-6-:t> (300 mg) ©N, N->^p^5^;i/7}^;i/A7$ b* (2 mL)IS^t^t;:>ttb 
, TK^-fb^hU^A (118 mg, 60%?fttt) ^Jn^, m^W^ht^o B^^)c.^=^)V 
(0.26 mL) <£lra;5t., (^M^T5W^*m, K;S«S»7KSl)n;lTl^mx5";i/T 




:taT. 2-75 7-8-:/Dt-7-^>5^;Wl, 7->^t HD-6H-:/U>-6- 



##^J6 
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'HNMR (400 MHz, CDClj) 6 ppD 7.43-7.40 On. IH). 7.25-7.11 On, 2H), 6.54-6 
.52 On, IH), 5.73(s, 2H), 3.52 (s, 3H) , 2.89 (s. 6H) . 
.5 MS (ESI+) 398 (MHl, lOOX) . 



#^^J2a:l^iii©;^^feT-&^?£IIJfib. ^Oit'^m (130 mg) SefeHfl^tbT 

'H NMR (400 MHz, CDCl,) 5ppi 8.07 (s, IH), 7.43-7.42 On, IH). 7. 26-7. 22 On 
15 , IH), 7.16-7.13 On, Ifl), 6.51-6.49 On, IH), 5.79 (s, 2H), 3.59 (s, 3H). 
MS (BSI+) 352 (M'. 66%). 



8 -:^P ^- 7 - ( 2 - >^P ^^y-JM -1-:^ 1 , 7 t H P- 6.H-:/ U >- 6 - 
20 :t> 



^CD-fb^ifel (164 mg) ?&afia4t:tbT#}fc, 

'H NHR (400 MHz, (n)Cl3)5ppm 8.07 (s. IH), 7.62 (d, J = 7.6 Hz, IH), 7.21- 



10 
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7.14 (m, 2H). 6.43 (d. J = 7.3 Hz, IH), 5.63 (s, 2H), 3.59 (s. 3H). 
MS (ESI+) 396 QtH, 51%). 

.5 8-:^n^-7-(2-:/a^'^>>?;W-i-(2-:t^y-2-7xn;vx^;i/)-i, 

bFo-6H-:/U>-6-:t> 



^CDftl'&i^ (215 mg) *Sfe@^^e^:LT#fe. 
10 'HNMR (400 11Hz, CDCl,) 6 ppn 8.02-7.99 On, 2H), 7.98 (s, IH), 7.67-7.64 ( 
m, IH), 7.61-7.59 (m, IB). 7.54-7.50 (m, 2B), 7.22-7.20 (m, IH). 7.20-7.15 

(m. IH), 6.49-6.47 On. IH). 5.74 (s. 2H). 5.43 (s, 2H). 
MS (ES1+) 501 (MHl. 62X). 

15 ##«»J 1 0 

2-T5/-8-:/n^r-7-^>>^JP-l. 7->?t:HD-6H-:/U>-6-:t> 



2 - y-fe^'^vy ^ y - 8 - ^- 7 -^y-j)V- 1 , ? t H o- e h-:/u >- 6 - 

:t>(2.23 g)*30!i;p^5^;VT5>-Xi$'y-;l/^(100 mL)tC!S^$1t^iaTl5NF 
20 ^»C!)iKl¥^i-S*@*L. *(200 mDSJP^. ^Cfci®SS«S«Jb 

. MffiTlfcillL,. ^®©S«Itl(1.88 g)*#;/£:. 
MS (ES1+) 320 (MHl, lOOX). 





#%ifyi 1 
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2-7^y-8-:/D^:-7- i2-!7UU^>i^)V) - 1 , 7->^t HO-6 H-^U >- 
6-t> 




H 



5 . ^(DBmrn (1.16 g) ^B^mi^thxntco 

MS (ESH) 354 (M*+l. m). 



mmi2 

2 - 7-\l^)V7 5 / - 8 -:/D ^- 7 1.7-S^fc:HD-6H-:/U>-6-:4- 
10 > 

O 



r 




2'. 3'. 5'-hU-0-7'k5";W-8-yD^^7/S^>(36.20 g). 85!l5^i^7K^Ji^(l 
.5 mL), :fea;rJt|ffi7lci^^(400 mL) ©j!i'&l^<&100'CT> mmmt^LTco ^<D'^ 

15 jETi^b. ^4^(18.23 g>^mco ^±^m<D7.^i; hMmro^t^io-v^ 

MS (ESH) 272 (MHl, lOOX). 

i^ViX. (18.23 g)©N, N-v?>t^;i/3l^;l/A 75 1^(500 mDHiSltS 

t^^L. ^>>';i'>^OT'f H(22.9 g)<&in^fc, lOO'CT. SJ5^IS^10i^FBm# 
20 ]^f^m^^2^X:^'V}^mvrc^. Tic (500 mL):fe<krXi^DO7}>;i/A(500 m 

7^- ('>U;i!7y;K i7OD*;i'A/p<^y-;i/=50/i'-20/K t57DD*;i/A/g^m 
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'H NMR (400 MHz, DMSO-dJ fippm 12.22 (s. IH), IK 71 (s, IH), 7.38-7.25 On 
. 5H) . 5.54 (s. 2H). 2.16 (s, 3H). 

Hs (BSH) 362 Qtn, mio. 



##«fil 3 

2 - T-fe5"Jl/7 S y - 8 -:/n^:- 7 - ( 2 - □ D'^>>^;1/) - 1 , 7 t H □- 6 H- 



10 2t|g:K©;^fe-C^^^II2ifib, ^(D^t^^ (1.80g) 

'HNMR (400 MHz, DMSG-dj) Sppm 12.20 (s, IH), 11.74 (s, IH), 7.57-7.53 On 
, IH), 7.38-7.25 (m, 2H) . 6.61-6.57 (m. IH) , 5.62 (s, 2H), 2.17 (s, 3H). 
MS OESH) 396 OiHl, 65X) . 



2*. 3', 5'-hU-o-[tert-:/5^;K>?pt5'jW>'U;W-i-pt5";w-8-::^D^-f y 



20 3!lc5^T. 2", 3*. 5'-h>J-o-[tert-::/^;K5^;p^5^;W'>U;W-8-::^a^r-ry 

vXZ.O g)©7^h^t HP7^>(30 mL) ^^fc7R^^b:^ h U '^7 A (0.13 g. 6 
OXtfttt) ^Jn;!, iQ^^trnvrco Kmmm\zBOit:^^)V (0.70 mD^Jn;^, 




H 



15 



> 
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3/1-1/1) fcekOaSb, ^©SW«Kl(1.8g)&#fe. 
■HNHR (400 MHz. CDCl,) 6ppm 7.89 (s, IH), 5.95 (d, J = 6.0 Hz. IH). 5.2 
. 5 3-5.20 On. IH). 4.51-4.49 (m. IH), 4.08-4.05 Od, 1H), 3.98-3.95 On. IB), 3 
.73-3.71 (m. IH), 3.65 (s, 3H), 0.91 (s, 9H), 0.85 (s. 9H), 0.81 (s,9H), 0 
.15 (s, 3H), 0.14 (s, 3H), 0.03 (s, 3H), -0.01 (s, 3H), -0.05 (s. 3H), -0. 
30 (s, 3H). 

MS (ESI+) 703 (MHl, 8551;). 

10 

•mmi 5 

2', 3', 5'-hU-o-[tert-::/5^;Ki^pt5^;W'>U;W- i-(2-:t-^y-2-7xn;wx 




15 iimy. 2', 3'. 5'-hU-0-[tert->^5';K>^^5^;W>'U;W-8-yD^:-ry 
>'>(2.0 g)©-rh^kH07^> (30 mL) mk\Z.im\\^^V^)'0 (0.13 g. 
60X1414) &lin;lT30^FBl^b;fco S^^^lCa-:/D^:T-kh:7x/> (0.61 g) 
^JP^, 25'CT6NfF^^b)S:^, TK^^JHl^fc. Bfmx5^;Hfttii?£ffVi. 

20 nfcSS*>'U:<7y;i/:«7^Ai'nTh^^77^- ($^U*^;k A:^^tJ'>/WS6x 

^;V= 5/1-2/1) fciO^Sb. «S(7)gW#l(2.3 g) 

'H NMR (400 MHz, CDClj)6ppin 8.05-8.03 On, 2H), 7.83 (s, IH), 7.69-7.65 ( 
m, IH). 7.56-7.52 On, 2H), 5.99 (d, J = 6.0 Hz. IH), 5.69 (d. J = 17.0 Hz, 
IH), 5.36 (d. J = 17.0 Bz, IH), 5. 27-5.25 On, IH) , 4.52-4.50 On, IH), 4. 
25 08-4.05 Od, IH), 4.00-3.98 On, IH), 3.77-3.73 On. IH). 0.96 (s. 9H), 0.86 
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(s. 9H). 0.82 (s, 9H), 0.15 (s, 3H), 0.14 (s, 3H). 0.03 (s, 3H), 0.01 (s, 
3H), -0.02 (s, 3H), -0.25 (s, 3H). 
MS (ESI+) 807 (M*+l, 83X). 

. 5 1 6 

2', 3', 5'-bU-0-(T-feh^'»-2-pt^;W8-::^D^-1'y'» 




2-::^0^:-5-T5/'r5:$^y-;W-4-*;i/3l^^'>75 K-2. 3, S-bU-O-T-t 
5";Wl-/3-D-U:^77yU--r H (463 mg) ON. N-^;f>^)V^)VA7^\^ (3 m 
10 L) ^atJcMU. 't)VhWmthV:r^)V (1.82 mL) CDg^m (3 mL) mU^ta 

L) ^m^xm&mmt^mf^^^mmmh. ^^m^nrzm (esi+) 533 (mhi, 

9751;)]. *^5e#i©7=-h^bHD7^> (10 mL) :^;U'>At 

ert-:/h^->h* (168 mg) ^Mxx2^x:x 2mmm^vrzo Rj^mmzi^u tK ( 
IS 10 mL) ^m^rms mm^mmmmvrc. ^m\zfmmmMo mw^m^. 
mmx.^)]^ (80 mL) icT3iHiiAmbfe. mmm^mTmsti-hv^ArmiV 

a^M^^ j-)v= 200/1-40/1) -rffiisb. m^onmrn (282 mg) 

'HNMR (300 MHz, CDCI3) dppm 13.22 (s, IH), 6.19 (dd, J = 4.0. 5.9Hz, IH) 
20 , 6.08 (d,. J = 3.8 Hz, IH), 5.96 (t. J = 6.0 Hz. IB) , 4.52-4.47 (m. IH), 
4.43-4.38 (m, IH), 4.34-4.28 (m, IH), 2.64 (s, 3H), 2.15 (s, 3B), 2.13 (s, 
3H). 2.05 (s. 3H). 
MS (BSH) 487 (MHl. 85!i;). 



25 1 7 
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2-zru=E-5-7B,y4^^V-)V-4-f])V:^^->7^ H-2. 3. 5-hU-O-Tir 
/3 -D- U 7 7 / ii-'f H 

o 

H2N' 

HzN^N 

^mmm^T. -5X:'ri!5-7S./-(S,yV-)V-4-tl)V^^->7S.\i-2. 3, 
5 5-hU-0-Tir^;W-l-/3-D-U3l?7^/lJ--r H (19.52 g) CDxh^tH07^> 
(100 mL) mmz. N-:/n^T'fehT^ 1« (6.05 g) ®xb^tHD7^> ( 
100 mL) m^^^-:><r)MXX. 25*0^1. 51^^^ tK (100 mL) SSE 
5^b^tHD7^>?&MffiT, K^U :j70D3jN;WA (lOOmLXS) \ZTm 

10 ^^DTh^f^^w-- (>'U;^y;K i?nD/iN;i/A/^iS'/-;i' = 2oo/i~4o/i) x 

mmhx^(DBmm (10.39 g) ^mco 

'HNMR (300 MHz, CDCl,)dppiii 6.44 (bs, IH), 5.93 (d, J = 7.1 Hz. IH), 5.6 

6-5.61 Od, IH) , 5.56 (s, 2H), 5.40-5.37 On, IH), 5.22 (bs, IH), 4.62 (dd, 

J = 2. 6, 12.1 Hz, IH) , 4.33-4.25 On, 2H) , 2.17 (s, 3H) , 2.15 (s, 3fl) , 
15 2.09 (s, 3H). 

MS (ESIi) 463(MH1, Sex). 



##^SJ 1 8 

2 • , 3 • , 5 ' - h u -o-7-fe5^;p-8-:/o^:^7 y 

n 

O 

HN 



20 " O 

2', 3*. 5'-hU-0-7-fe5^Jl'i5^7y>'>(37.93 g)<D7K (1000 mL) MJiSlC 
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MS (BSI+) 488(tiHl. lOOX). 



^mi 9 

5-7$7^5;5^V^-Ji/-4-:^j;V3)?4^>'7^ H-2. 3, 5-h U-O-T-k^^JWl-jS-D- 



10 ^mnmmr. 5-7S/-f ^i5^!/-;i/-4-*>2j?+->T^hM-3-D-U7|?7^ 
/U-TH (10.30 g) . m:mWt (14.70 g) . ^^Z^h^JX,^}V7^> (21.90 g 

X> (100 mL) $ilPA.T^IiitlTSSIfP&31BI«|DigLTU (19.5 
2 g) <£#fco 
15 MS (ESI+) 385 (MHl, lOOX). 

##002 0 

2 • , 3 ' . 5 • - b U -0-7-fe^;i/^T/ 



20 ^T7'»(28.32 g)07-feh-hU;i/ (1250 mL) Ji?l«efc4- (>^pt5^;V7 
^y) true^^- (0.92 g) , h^)X^)V7S.> (55.7 mL) , MtKWM (34 mL 
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) ^^urm^. zo^mwi^Tco ^^y-)Vi2Q mD^m^^^mw^mm^mEE 

XaW^^J (37.93 g) ^#:^o 
MS (ESH) 410 otn, lOOX). 

0%m2 1 

2', 3*. 5'-bU-O-[tert-:/5^JKv^5^J0>'U;W-8-:^D^<yi/> 
o 

HN 



q/^a\\OTBS 




''^OTBS 

TBSO TBSO 

10 ii-:/5^;PU5^'>'A(1.58M^:^lJ->^l&. 15 laD^mrVTco JiTi^m 

15^>^t^U S*Si§?K<&-78'CiC5^b;fc. 2'. 3'. 5'-hU-0- 

[tert-:/5^;K>^pt^;WS/U;W'r>^>^>(5.0 g)O5^h^tHo7^>(20 mL) 

«§p?s?feio^^iBi36ijtTtSfTb. mymr^. immm^vrco -tsict. s 

'\^U->/»mx^;P=3/l~l/l) tJ;0»l8U> BW*^ (4.8 g) ^^fiSflct 

20 'HNMR (400 MHz. CDCl,)app]D 13.21 (s. IH). 8.33 (s. IH), 5.96 (d. J = 5.0 
Hz, IH), 5. 30-5. 32 (m, IH) , 4.46-4.45 On, IH). 4.04-3.98 (m, IH), 3.98-3 
.96 (id. IH), 3. 72-3. 69 (i, IH). 0.93 (s. 9H). 0.83 (s. 9H). 0.77 (s, 9H), 
0.13 (s. 3H), 0.12 (s, 3H), 0.01 (s, 3H), -0.01 (s. 3H). -0.08 (s, 3H), -0 
.34 (s, 3H). 

25 MS (BSH) 689(M^+1, 76!i;). 
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2 ' . 3 • , 5 ' - h u-o-[tert-:/^;Ks^p^^;W u ;W -i y 
JT'^oh %tbs 

5 O-r/S^^ (22.7 g) ©N. N-$?pt5^;V2j>;i/AT$ H (600 mL) ^fcte 
Tt-':f^)V-J:f.^)V^UU-y^> (76.6 g) t'T^iJ'l/-;!' (69.3 g) $Jn;l> ^ 
Cfc^§«g<£25'CT18ierra^bfc, R^&^K:7K&tP;JLT^ D D3j>;UA}|ftaiSfT>5: 

10 , ^^•^>/mmJ^^)V= 3/l~^7DP7j>JUA/pl:$'/-;i/= 10/1) tCj;»3ili«L/ 
T, ^©aW<KK50.2 g)^#;t, 

'HNMR (400 MHz. CDCl,) dppm 8.24 (s, IH), 8.11 (s. IB), 6.01 (d, J = 5.0 
Hz. 1©, 4.51-4.49 On. IH) , 4.31-4.29 (m. IH), 4.14-4.12 On, IH), 4.02-3 
.98 On, IH), 3.81-3.78 On, IH), 0.96 (s. 9H), 0.93 (s, 9H), 0.81 (s, 9H), 
15 0.15 (s, 3H). 0.14 (s, 3H), 0.10 (s, 3H), 0.09 (s. 3H). -0.01 (s,3H), -0.1 
8 (s. 3H). 

MS (ESI+) 611 (MHl, lOOX). 
##^2 3 

20 2', 3', 5'-hU-O-[terl-:/5^;K$?;>l^;0S^U;i/]-l-^^;W2-hU7;P:t-O 
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''^OTBS 



,,\\\OTBS 




TBSO 



^.\\\OTBS 
'%TBS 



2-h^)yMu:^=^)V^ Ji/> (883 mg) ©^h^b]^D77> (20 mL) ^ 
O'CT. tert-y5^;l'U5^C7A(1.50M^>i$'>g|g, 2.6 mD^J^o < DJST 
5 LT1.5I^F^fi»!^Lfc. -78*Cfe:?&^UTl,2-5?>^P^-l,l,2,2-5^h^7;i^::t-DX 
(617 /iL) ©xh^tHn7^> (2 mL) ^«eS«3)o< DSITbT H^H 
Sa^Ufco -€-©^5I^KdHtT25'Cfc#Mbfc. IS»iS^bT>^-^;A7K»?g (10 

mL) ^m^-^ip^^imwL^mEmmh. ^^tttssisw* doo mD ^mx 
, s^mx5^;i/ (80 mL) mmm^^immirV')^h,'^^m 
10 , ^ii^. w&w^x^x^^mi (981 mg) <£#fc, s^^H^T, ^m^mi ( 

981 mg) ©N, N-v'>5=-;i/s)^;VA7^H (15 mL) ^JStCTK^ik;:^^ U A (6 
2jng) ?£lin^T25*CT30^)-F^a#Lfc^. B^^^=^)V (404 /iL) <&tSTLT25 

■cTi^^ii^bys:, fis?DJafbT>^-^7A7K^i?gt (2 mL) tim^xti^^Kimm 

=£«ffiiRiieU, ^jtfcl&5»a#* (50 mL) ^MfL. ttBfeX5^;P (50 mL) teiT 
15 2lEll*mbfco #^S^&il7)cM:^bU':7AT^it, ^Mm, MJEMIibTMS 
iJyh.^U'^h^^y^f— {-y^)ft^M ^+1J->/»Mx^;W= 200/1~10/1) 
Ti^lSlLTeWtl (398 mg) ^mtco 

'H NMR (300 MHz, CDCl,) dppm 6.02 (d. J = 6.9 Hz, IH). 5.20 <dd. J = 4.4, 
7.0Hz. IH). 4.35-4.34 (m, IH), 4.08-4.03 On, IH), 3.91-3.84 (m, IH) , 3.7 
20 9 (s, 3H), 3.73-3.65 On, IH), 0,96 (s, 9H), 0.89 (s, 9H), 0.78 (s, 9H), 0. 
15—0.02 On, 12H), -0.08 (s, 3H), -0.34 (s, 3H). 
MS (ESI+) 771 (MHI, 81X). 



##«RJ 2 4 

25 2'. 3*. 5'-hU-0-[tert-::^5^JK>>pi5';W'>U;W-2-hU7Jl/:tO;*5';Wy 
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V 



A\OTBS 



^ '%TBS 

/•tl--f H (1.03 g) ©Xi5'y-;P (15 mL) 2la»X:^ h U -^AXh^ri^ 

5 \>^/:x.^/-)Vmk (15 mL) &«)-D<Ol)n;lT25'CT305)-P^^L;fc. mzV 
U7;U:rDSfBIX5^;i/ (4.8 mL) Sl0o<Ol)O^T, 80'CT?8I^KllPir&fi^b;^ 

aW7K?&Jin;^TpH8tbfco 7K^lin^T«fmb;fc@^$Jg 

mb. h;wx>Ti5fet^bfc. -^^\zmmmjmin':>xn&mi (0.93 g) 

10 )k\z:m^mo (0.93 g) ©N, N->'^^;i/3f;;i/AT5 H (20 mL) mmz. 

(2.26 g) . \eTt-':r^)V-J^^)ll7nnzy^> (2.50 g) . ^^XS 
4- (5?^5^;i'T5y) trU>^> (lOO mg) *Jn7LT25'CTi^^lK*^U}fc. 
Si^JEES^b, g&ft«#7K (80 mL) £in;lTWIIX5^;i/ (80 mL) tc:T2|5lJft 

15 , sri^iiE^N. N-5?^5^;i/*;PA7^ H (20 mD ^^tcL. 5r5^y-;i' 

(2.26 g) , teTt-^^)Vz^^^)V^atiz^y> (2.50 g) ^ 4- (>^p^^;i/T5y 
) t!U>?> (100 mg) »^T25"CTr^S^T?>e:^:^1^0igLfco M^S^iS^^ 

Mffis*b. mmmwTif. m mD *ip^Tifmx5^;p (8o mD izxzmmm 

20 A^DThif^7^- (v'U^y;!/. :i?Dn3i>;i/A/^^y-;P = 100/1~25/1) 

x-mrnvrBmrn (i.83 g) ^mco 

'H NMR (300 MHz. CDCl3)6ppin 8.37 (s, IH). 5.99 (d. J = 4.4 Hz, IH), 4.54 
(t. J = 4.2 Hz, IH). 4.31 (t, J = 4.2 Hz. IH), 4.16-4.15 (m, IH), 4.06-4. 
01 (m, IH), 3.83-3.78 (m, IH), 0.96 (s. 9H), 0.93 (s. 9H), 0.83 (s. 9H), 0 
25 .17-0.07 (m. 12H), 0.00 (s, 3H). -0.15 (s. 3H). 
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MS (ESH) 679 (MHl, lOOX). 

0mm2 5 

5 HD-6H-:/U>-6-:t-> 



6(Dit^m (530 Bg) SUl5IJii|BFtUT, ##i^i4t|^p©:;&^feT'& 
^SllJfib. ^©iW«J (61 mg) Seft@^tbT#fe, 
'H MMR (400 MHz, CDCl,)dppiD 7.44 (d, J = 7.9 Hz. IH). 7.26 (t, I = 8.5 H 
10 z, IH). 7.16 (t. I = 7.6 Hz, IH), 6.50 (t, J = 7.6 Hz, IH). 5.81 (s. 2H), 
3.72 (s, 3H). 

MS (ESH-) 423 (MHl, 468;). 



15 8-:/P^-7-(2-i7DD^>i?;W-2-bU:7;i/:^-0;>t5^;Wl, 7->^t:Ho-6H- 



7->^t HP-6H-:/U>-6-:t> (4.80 g) ®7=- t Hn7^> (300 mL) 

20 mm.\z. O'er. ieii-zr^jwj^^AHAm^y^ymm, 29.4 mD ^y^-o< 

0JP;1> 2I^M8a^tfe. 5*C»C-10'CT?l,2-e^:/P^-l,1.2.2-xh^7;p:fDXi$' 
> (6.37 mL) ^tP^T, ^<0^. 0"CT?3I^K8a«^bfe. SlS»l?K»Cfi&flim»7K 

^ini^TSHitcibT. ^oP3h;PA (100 mD izxsmmmvrco ^mm^mi 




##^2 6 
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tiyA^u-^h^yy^- (zy^)il^)V, !7Uti^)VA/mk = 100/1-25/1) r 

mmvxBm<^ (i.n g) 

'H NHR (400 MHz, DMSO-dg) dppm 7.55 (d, J = 8.0 Hz, IH), 7.36 (t, J = 7.6 
.5 Hz, IH), 7.29-7.25 On, IB). 6.65 (d, J = 7.7 Hz, IH), 5.69 (s, 2H), 3.34 
(s, IH). 

MS (ESI+) 409 (MHl, 14!i;). 



10 7-(2-i7UUK>i>M-l-^^)V-2-h^Jy)V:tU:f^^)\r-l, 7->?kHD-6H- 
:/U>-6-:^-> 



^mmm^T. 4-757-1- (2-^DD^>i^;i') -5--(^yv-)Vij 

;UjJ^^1J-5H (5.01 g) . hU7;W:tP7-ki$'5 H (22.6 g) . hOy)V:tumm. 
15 (1,54 mL) CDM^^bS. 160*CTll^ia^L:/£:. >?X5^;PX— (5 

0 mL) ^tsa^io^mnimmv. tmmm^^^Mvrc mi^tz7±h=.h^))v 
(25 mL) ^M\^io^mMm.mv. nn^mmi^^^^. n&Lvx^o^mm 
(4.97 g) ^^^m^tvxmco 

'H NMR (400 MHz, DMSO-dg) dppm 13.8 (s, IE), 8.49 (s, IH). .7.53 (d, J = 7 
20 .9 Hz, IH), 7.36 (t, J = 7.9 Hz, IH), 7.29 (t, I = 7.5 Hz, IH), 6.90 (d. J 
= 7.6 Hz, IH), 5.72 (s, 2H). 
MS (BSI+) 329 (M^+1, 50%). 

##^2 8 

25 4-757-1- i2-^UUK>i»V) -5-^^yV-)li]}V:>i^^1^^\^ 



##^31 2 7 
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CI 




m%m2Q<D^-^m (27.0 g) ^mMPtt\^x. (mtiwo9 9/0 3 
8 5 8^) \z.mL^titz%<ot.mi<o:^m'v^m^mmu mmoumm cn.o g 

5 'H NMR (400 MHz, DMSO-dg) dppm 7.50 (s, IH), 7.44 (d, } = 7. 1 Hz. IH). 7. 
30-7.24 (m. 2H), 6.77 (s, 2B), 6.61-6.59 On, IH), 5.51 (s. 2H), 5.22 (s. 2 
H). 

MS (BSH) 251 (MHl, 26!i;). 
10 ##^2 9 



mmm ooit^m (21.4 g) ^m^mnthx. ycm (^;^tfwo9 9/0 a 

15 8 5 8#) fc|2«;^n:fc'b©«i:l^:m©:;^^T^^SIIJfil.. ^®aw«^ (27.4 g 



.4 Hz. IH), 7.95 (s. IH), 7.60-7.49 (m. 6H), 7.37-7.32 (m, 2H). 6.62 (d. J 
= 7.3 Hz, IH). 5.74 (s, 2H). 
20 MS (ES1+) 339 (MHl, SSX). 




'HNHR (400 MHz, DUSO-df) dppm 9.25 (s, IH). 8.18 (s. IH). 8.00 (d. J = 7 
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##^3 0 




A-y^y^^^'/-)v-^-:fy)vt-^-^^\^ mmm (32.6 g) ^mmmmtLx. 
5 :m (WO 9 9/0 3 8 5 8^) \zmm^nrc%(Dtmm<D-^mi!^^^mmh. 
mmoBmi^^ (39.9 g)^afi@<ici:bT'#fc. 

'HNHR (400 MHz, MSO-d,) dppm 13.0 (s. IB). 9.17 (s, IH), 8.00-7.98 (m. 
2H), 7.83 (s, m, 7.73 (s, IH), 7.66 (s, IB). 7.56-7.51 (m, 3H). 

10 ^Jg«»J16 

8- [ (3R) -3-T ^ / tf^ U >^>-l-< -7- (2-^ P O >>^;W -1-^ 5";P-2-7 x / 



t er t-:/5^;i/ { (310 -1- [7- (2-^ UU^ -l-^ ^)V-6-:t^V-2-y x / ^ 
15 i/-6. 7-5?t: KD-1H-::^U >-8-r;W bf^U z^>-2-( )V]:fy)V/'^^- h (4. 30 g) © 
1. 4-z?:t^D->mm (20 mL) tC4N:^BI/l. 4->?:i-=^^lJ->^?at (30 m 
L) Sr«^ 25*CT4I^F^Mi^L;fco ^jSfCia»a#7K(100 mD^JO^, 

7;w;<7Utt<i:t, ^Dnjftji.A(5o mL)T2iPiafflL/fco mmm^MTmm'r h 

20 'H NMR (300 UHz, CDCI3) dppm 7.44-7.38 On. 3B), 7.28-7.16 (10 5H). 6.82 (d 
, J=7.1Hz, IH). 5.52-5.50 (m, 2H), 3.63 (s. 3H), 3.39-3.36 Od, IH), 3.27- 
3.23 On, IH), 2.92-2.85 On, 2H), 2.69-2.62 On, IH), 1.84-1.82 On. IH), 1.6 
5-1.55 On. 2H), 1.23-1.21 On, IH) 
MS (BSI+) 465 (MHl. 35X) . 
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a 







n 




mm 1 7 


CH3 


< fir 


##0132 


Hfiil^l 8 


CH3 




##093 3 




CH3 




##093 4 


0 


CH3 




##053 5 


ll£ii^2 1 


CH3 




##093 6 


^£&0I|2 2 


CH3 












ll«i«IJ2 3 


CH3 




##093 8 



CHs 

I^«I092 4 CH3 ^^JCT ##093 9 

H3C 

ll«609 2 5 CH3 CHgO^Q^ #^084 0 

^092 6 CH3CH20C(0)CH2 PhO ##004 1 

IIJIi092 7 H0C(0)CH2 PhO ##094 2 

IISIi092 8 H COOH ##094 3 

H 

^ai092 9 (1^^^ CN ##004 4 

IISS0IJ3O H0C(0)CH2 CONH2 ##094 5 

||fi|093 1 CH3 PhC(0) ##094 6 



wo 2004/096806 



PCT/JP2004/006104 



240 



n^mS2 CH3 .r-^.^x^^S^^ #^«IJ4 7 

O 



11^^3 4 CH3 CN ##^49 

mmmzs chs c(0)ch3 ##01150 

IIJS0IJ3 6 CH3 SCH3 ##0115 1 

mmmsi ch^ s(0)2ch3 ##0052 

Il«fi«l3 8 CH3 S(0)2Ph ##0!|5 3 

mmm3 9 CH3 SPh ##005 4 



IISii0«l4O CH3 ##005 5 

O 

ll«60!4 1 CH3 ##0115 6 

OMe 

Iiai0y4 2 CH3 O^^'^iQ^^ ##005 7 

OH 

liai0O4 3 CH3 0^^^^!^° ##005 8 

OEt 

IIJS0IJ4 4 CH3 o\^° ##005 9 




II8S0O4 5 CH3 FgCO^^O ##006 0 



11*6004 6 CH3 [|T° * ##006 1 



4 7 CH3 IT ##0'J6 2 



^iS0O4 8 cHa "VV^ ##006 3 
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IIJS«!I4 9 CH3 #^6 4 

wm5Q CH3 "^^^Ipf^ ^mmes 

OMe 

llfii«!5 1 CH3 ^"^VV^ ##«»I6 6 
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15 2 CHa ##««8 0 

llilS«!l5 3 CHa ffV^ #^8 1 

MeO^^ 

IISS^J5 4 CHa ""^^iQr^ ##098 2 

HaSffilSS CHa "^^^Y^^ ##098 3 

MeO^^ . 

^«iff95 6 CHa ^0^0 #^098 4 

MeO^O 

ll«i«95 7 CHa Xj^ ##098 5 

^aiff05 8 CHa MeO^^° ^ 
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^«i096 O CHa ##098 8 

FaCO'^ 
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mmmi7 

'H NMR (300MHz, CDClj) <5ppm 7.42-7.39 (m, IH), 7.22-7.16 (m, 2H), 6.83-6.7 
4 On, 3H), 6.65 (dd, J=2.4. 8.2 Hz. IH), 6.00 (s, 2H), 5.51-5.50 (in, 2H), 
5 3.60 (s, 3H), 3.39-3.24 On, IH), 3.28-3.24 On, IH), 2.92-2.85 (m, 2H), 2.6 
9-2.62 (m, IB). 1.84-1.82 (m, Ifl), 1.65-1.52 On, 2H). 1.25-1.19 On, IH). 
MS (ESI+) 509 (M*+l. 3451;) . 

m&m 1 8 

'H NMR (300MHz, CDCI,) 6 ppm 8.56-8.51 On. 2H), 7.68-7.65 On. IH), 7.43-7.3 
10 6 On. 2H). 7.23-7.19 On. 2H). 6.84-6.81 On, IH). 5.52-5.51 On. 2H). 3.65 ( 
s. 3H), 3.40-3.36 On, IH), 3.26-3.24 On, IH), 3.89-3.86 On, 2H), 2.70-2.63 

On. IH), 1.85-1.83 On. IH), 1.60-1.58 On, 2H), 1.25-1.18 On, Ifl). 
MS OBSH) 466 (itH, 11%) . 
Ilii«»il9 

15 'H NMR (300MHz, CDCI,) 6 ppn 7.42-7.34 On. 3H). 7.23-7.01 On, 9H), 6.82 (d, 
J=7.1Hz, IH). 5.52-5.51 (n. 2H). 3.62 (s. 3H). 3.40-3.37 On, IH), 3.26-3. 

24 On, IH), 2.93-2.87 On, 2H), 2.69-2.63 On, IH), 1.86-1.84 On, IH), 1.66- 

1.58 On, 2H). 1.21-1.18 On. IH). 

MS (ESI+) 557 (MHl. 20%) . 
20 ^^2 0 

'H NMR (400MHz, CDCI,) 5 ppm 7.42-7.36 On, 3H), 7.20-7.17 On. 4H), 6.87-6.8 
2 Ob, IH), 5.55-5.50 On, 2H), 3.62 (s, 3H), 3.42-3.37 On, IH). 3.32-3.27 ( 
m. IH), 2.93-2.88 On, 2H), 2.65 (dd. J=8.8, 12.2Hz. IB), 1.72-1.66 On. IH) 
, 1.64-1.51 On. 2H), 1.26-1.21 On. IH). 
25 MS (ESH) 499 OaHl, 10085) . 

m^m2 1 

'H NMR (400MHz. CDClj) 6 ppm 7.42-7.40 On, IH), 7.27-7.20 On, 4H), 7.12-7.0 
9 Od, 2H), 6.80 (d, J=7.4 Hz. IH), 5. 57-5.50 On, 2H), 3.62 (s, 3H). 3.42-3 
.37 On, IH), 3.30-3.25 On, IH). 2.93-2.88 On, 2H). 2.65 (dd, J=8.8. 12.2Hz 
30 , IH), 1.90-1.85 On, IH), 1.71-1.66 On. 2H), 1.26-1.21 On. IH). 
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MS (ESI+) 483 (MHl, lOOX) . 

mmm2 2 

'H NMR (300MHz. CDCl,) 5 ppm 7.42-7.39 do, IH). 7.23-7.13 (in, 6H). 6.86-6.8 
3 On, IB), 5.51-5.50 (m, 2H), 3.65 (s, 3H), 3.38-3.35 On, IH). 3.27-3. 23 ( 
.5 m, IH), 2.91-2.84 (in, 2H), 2.68-2.61 On, IH), 2.21 (s, 3H), 1.85-1.83 (m, 
IH). 1.66-1.52 (m. 2H). 1.22-1.20 (m, IH). 
MS (ESI+) 479 (MHl, 29m) . 

mmm2 3 

'H NMR (300MHz. CDCI3) 5 ppm 7.42-7.39 On, IH), 7.31-7.16 On, 3H). 7.07-7.0 
10 0 On, 3H), 6.82 (d, J=7. IHz, IB). 5.52-5.50 On, 2H), 3.61 (s. 3H), 3.39-3 
.34 On. IH). 3.27-3.23 On. IB), 2.92-2.84 On, 2H), 2.69-2.62 On, IH), 2.37 

(s, 3B), 1.84-1.82 On. IB), 1.65-1.57 On, 2H). 1.22-1.18 On, IH). 
MS (BSH-) 479 01+ +1, 30«) . 

mmm2 4 

15 'H NMR (300MHz. CDCl,) dppm 7.43-7.40 On. IH), 7.27-7.16 On, 6H). 6.82 (d. 
J=7.3Hz, IH), 5.55 (d, J=17.4Hz. IH), 5.48 (d, J=17.4Hz, IB), 3.62 (s, 3H 
), 3.40-3.36 On, IH), 3.29-3.25 On. IH), 2.94-2.84 On. 2H), 2.69-2.62 On, 
IB), 2.36 (s, 3B), 1.85-1.83 On, IB), 1.68-1.53 On; 2H), 1.26-1.18 On, IH) 

20 MS (BSl-i-) 549 (H++1, 33%) . 

mmm2 5 

'H NMR (300MHz, CDCl,) 6 ppm 7.44-7.35 On, 2H), 7.25-7.19 On. 2B), 7.11-7.0 
9 On. 2H), 7.04-7.00 On. IH). 6.90-6.88 On, IH). 5.60-5.59 On, 2H), 3.85 ( 
s, 3H). 3.49-3.47 On. IB), 3.48 (s, 3H). 3.35-3.33 On, IB), 3.00-2.91 On, 
25 2B). 2.76-2.69 On, IB). 1.90-1.88 On, IB), 1.69-1.63 On, 2B), 1.27-1.25 On 
, IB). 

MS (ESI+) 479 0!I*+1. 31X) . 

mmm2 e 

'H NMR (400MHz. DMSO-dg) fippm 7.44-7.39 On, 3H). 7.26-7.21 On, 3B), 7.14-7 
30 .09 On, 2H), 6.70-6.65 On, IB), 5.31 (s, 2B), 4.79 (s, 2B), 4.06 (q. J=7. 1 
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Hz, 2H), 3.23-3.17 (m. IB). 3.70-3.65 (in, IH), 2.31-2.56 (m, IH), 2.40-2.2 
2 Od, 2H). 1.68-1.63 On, IH), 1.50-1.45 On, IH), 1.33-1.28 On, 2H), 1.08 ( 
t, J=7.1 Hz, 3H). 
MS (ESI+) 537 (MHl, lOOii;) . 

.5 m&m 2 7 

•H NMR (400MHz, DMSO-dj) 5 ppm 7.57-7.52 On, 3H), 7.41-7.36 On, 3H), 7.26-7 
.21 On, 2H), 6.88-6.82 On, IH), 5.46 (s, 2H), 4.82 (s, 2H), 3.59-3.54 On, 
IH), 3.18-3.13 On, IH), 3.14-3.09 On. 2H), 2.92-2.87 On, IH), 1.97-1.92 On 
, IH), 1.77-1.72 On, IH). 1.55-1.50 On. 2H). 
10 MS (ESH) 509 (MHl, 100%) . 

■H NHR (300MHz, DMSO-dg) dppm 7.51 (d, J=7.7Hz, IH), 7.36-7.25 On. 2H), 6. 
87-6.81 On, IH), 5.53 (s, 2H), 3.68-3.66 On, IH), 3.31-3.29 On, IH), 3.18- 
3.11 On. 2H). 2.85-2.83 On. IH). 1.95-1.93 On, IH), 1.73-1.71 On, IH), 1.5 
15 6-1.52 On, 2H). 

MS (ESI+) 403 otn. m%) . 

mrnm 2 9 

'H NHR (400MHz. CD, CD) dppm 8.29-8.24 On, IH), 7.89-7.84 On, 2H). 7.60-7.5 
5 On. IH). 7.55-7.50 On, IH), 7.35 (d. J=7.8Hz, IH), 7.22-7.17 On. 2H). 8. 
20 0 (d. J=8.0Hz, IH). 5.52 (s. 2H). 5.12 (s. 2H). 3.71-3.66 On. IH). 3.43-3. 
38 On. 2H). 3.20-3.15 On. IH). 2.95-2.90 On. IH). 2.05-2.00 On. IH). 1.73- 
1.68 On, IH). 1. 57-1. 52 On. 2H). 
MS (ESI+) 518 (MHl, lOOX) . 

^mm 3 0 

25 'H NMR (400MHz. CD,OD) 6 ppm 7. 42-7. 37 On. IH), 7.25-7.20 On, 2H), 6.90-6.8 
5 On. IB), 5.54 (s, 2H), 5.10 (s. 2H), 3.70-3.65 On, IH), 3.42-3.37 On, IH 
), 3.20-3.15 On. 2H), 2.98-2.93 On, IH), 2.05-2.00 On. IH), 1.77-1.72 On. 
IH), 1.62-1.57 On, 2H). 
MS (BSI+) 460 (MHl, lOOX) . 

30 mmmsi 
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•H NMR (300MHz, CDCl,) 5 ppm 8.03-8.01 On, 2H), 7.69-7.64 (m, IH), 7.53-7.3 
8 On, 3H), 7.26-7.21 On, 20). 6.89-6.87 On, lED. 5.60-5.59 On, 2H), 3.56-3 
.54 On, IH), 3.52 (s, 3H), 3. 32-3.30 On, IH), 2.99-2.95 Od. 2©. 2.83-2.76 
On, IH), 1.93-1.91 On, Ifl), 1.67-1.60 On. 2H), 1.27-1.25 On, IH). 
. 5 MS (ESI+) 477 (MHl, lOOX) . 
11:1^^3 2 

'H NMR (300MHz, CDCI3) fippm 8.63 (s, IH), 8.05-7.96 On, 4H), 7.74-7.64 On, 
2H), 7.42-7.39 On. IH). 7.24-7.18 On, 2H). 6.72 (d. 1=7. 5Hz. IH). 5.54-5. 
53 On, 2H), 4.07 (s, 3H). 3.29-3.27 Oo. IH). 3.16-3.14 On, IH). 2.83-2.81 
10 Ob. 2H). 2.66-2.59 On. IH), 1.85-1.83 On, IH), 1.62-1.49 On. 2H). 1.20-1. 
18 (n, IH). 

MS OBSH) 563 QlHl, lOOX) . 

mmms 3 

'H NMR (300MHz, CDCl,) (5ppin8.13 (s, IH), 7.92-7.83 On, 3H) , 7. 67-7. 64 On, 
15 IH), 7.59-7.50 On, 2H). 7.41-7.38 On. IH). 7.24-7.14 On, 2H), 6.76 (d, J= 
7.4Hz, IH), 5.51-5.50 On, 2H), 3.69 (s, 3H), 3.31-3.28 On, IH), 3.20-3.16 
Ob. IH). 2.86-2.82 Od. 2H), 2.63-2.56 On, IH), 1.79-1.77 On. IH), 1.61-1.4 
8 On, 2H), 1.17-1.15 On, IH). 
MS (BSI+) 531 OIHI, 37X) . 

20 mmm3 4 

'H NMR (300MHz, CDCI,) 6 ppm 7.45-7.42 On, IH), 7.29-7.18 On, 2H), 6.77 (d, 
J=6.1Hz, IH), 5.57 (s. 2H). 3.78 (s. 3H). 3.53-3.48 On. IH), 3.42-3.38 On 
, IH). 3.03-2.89 On, 2H), 2.78-2.71 On, IH), 1.90-1.88 On, IH), 1.71-1.60 
On. 2H). 1.26-1.24 On. IH). 
25 MS (BSH) 398 (Tfl. 100%) . 
II£&^J3 5 

'H NMR (300MHz, CDCl,) 5ppm 7.42 (d, J=7.5Hz, IH), 7.24-7.17 On, 2H), 6.80 
(d, J=7.4Hz, IH). 5.60-5.59 On. 2H). 3.70 (s. 3H), 3.50-3.46 On, IH), 3.3 
9-3.35 On, IH). 3.01-2.93 On, 2H), 2.77 (s. 3H). 2.76-2.74 On, IH), 1.90-1 
30 .88 On, IH), 1.71-1.63 On, 2H), 1.26-1.24 On, IH). 
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MS (ESI+) 415 m%) . 

mmm 3 e 

'H NMR (300MHz, CDCl,) (5 ppm 7.42-7.39 On, IH), 7.24-7.15 On, 2H), 6.81 (d. 
J=7.1Hz, IB), 5.53-5.51 (m, 2H). 3.53 (s. 3H), 3.45-3.40 (m, IH), 3.33-3. 
.5 29 On, IB), 2.97-2.88 On, 2H), 2.74-2.70 On. IH), 2.68 (s, 3B), 1.87-1.85 
(b, IH), 1.69-1.61 On, 2B), 1.26-1.24 On, IH). 
MS (ESI+) 415 (MHl, lOOX) . 

mmms ? 

'e NMR (300MHz, CDCI3) 6 ppm 7.45-7.42 On, IH). 7.27-7.19 On, 2H), 6.79 (d, 
10 J=7.3Hz, IH). 5.59-5.58 On. 2fl). 3.89 (s. 3H). 3.56 (s, 3H). 3.49-3.45 On 
, IH), 3.39-3.35 On. IH). 3.01-2.94 On, 2H). 2.78-2.71 On, IH), 1.89-1.91 
On, IH), 1.73-1.63 On, 2H), 1.26-1.24 On, IH). 
MS (BSI-I-) 451 (M^l. lOOX) . 

mmm 3 s 

15 'H NMROOOMHz, CDCI3) <5 ppm 8. 07-8. 04 On. 2H). 7.77-7.72 Oi, IH). 7.65-7.6 
0 On, 2H). 7.43-7.40 On, IH). 7.24-7.18 On. 2H), 6.73 (d, J=7. 3Hz, IH). 5. 
56-5.55 (m. 2H), 4.04 (s, 3H), 3.34-3.32 On, IH), 3.22-3.20 On, IH), 2.88- 
2.86 On. 2H), 2.67-2.61 On, IB), 1.88-1.86 On, IH), 1.71-1.55 On, 2H), 1. 
26-1. 24 Ob, IH). 

20 MS (BSI+) 513 (HHl, lOOX) . 
llJfi^J 3 9 

'H NMR (300MHz, CDClj) dppm 7.64-7.61 On. 2H), 7.46-7.38 On, 4H). 7.23-7.1 
3 On. 2H). 6.75 (d. 1=7. 3Hz, IB). 5.51-5.50 On, 2H), 3.65 (s. 3H). 3.35-3. 
31 On, IH). 3.23-3.19 On. IB), 2.89-2.83 On, 2B), 2.66-2.59 On, IB). 1.8 
25 2-1.80 On, IB). 1.64-1.55 On, 2B), 1.20-1.18 On, IB). . 
MS (ESI+) 481 (T+l, 253!) . 

'H NMR (300MHz, CDCI3) 6 ppm 7.44-7.41 On. IH), 7.25-7.19 On. 2H), 7.10-7.0 
9 On. 2H), 6.88-6.86 On, IH). 6.36-6.34 On, 2H), 5.56 (s, 2H). 3.50 (s. 3H 
30 ), 3.42-3.34 On, 2H), 2.97-2.94 On, 2B), 2.79-2.72 On, IB), 1.82-1.62 On, 
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3H), 1.26-1.21 On, IH). 

MS (ESI+) 438 (MHl, lOOX) . 

'H NMR(300MBz, CDCl,) dppn 7.42-7.39 (m, 1H), 7.24-7.19 (jn, 2H)> 6.87-6.8 
,5 5 Od, IB), 5.54 (s, 2H), 3.68-3.62 On. ISO, 3.53 (s, 3H), 3.46-3.43 (m. IH 
), 3.31-3.30 On, IB), 2.94-2.91 (m. 2H), 2.73-2.69 (m, IH). 2.61-2.56 On, 
2H), 2. 27-2. 23 On, 2H), 1.87-1.85 Oa. IH), 1. 68-1. 58 On, 2B). 1.26-1.24 On 
, IH). 

MS (ESI+) 456 (MHl, lOOX) . 
10 ^%^4 2 

'H NilR (300MHz, CDCl,) 5 ppm 7.97-7.93 On, IH), 7.88-7.87 On. IH). 7.53-7.3 
9 On. 3H). 7.24-7.17 On, 2H). 6.83 (d. J=7.0Hz. IH), 5.55 (d, J=17.1Hz, 1 
B), 5.48 (d, J=17.1Hz. IH), 3.92 (s, 3H), 3.64 (s, 3H). 3.39-3.34 On, IB), 
3.24-3.22 On, IH), 2.91-2.85 On, 2E), 2.70-2.62 On, IH), 1.84-1.82 On, IH 
15 ), 1.60-1. 56 On, 2H), 1.23-1.21 On, IH). 
MS (ESI+) 523 OliHl, 29%) . 

■B NMR(300MBz. DMSO-d,) 5 ppm 7.92-7.85 On. 2H), 7. 66-7.51 On, 3H), 7.35-7 
.26 On, 2H), 6.79 (d, J=6.1Hz. IB). 5.46 (s. 2B), 3.57 (s, 3H). 3.46-3.27 
20 (n, 2B). 3.11-3.04 On. 2H), 2.89-2.79 On, IB). 1.92-1.90 On, IB). 1.69-1.4 
5 On, 3H). 

MS (BSI+) 509 OUHl. 5651;) . 
^JS^»J4 4 

'H NMR (300MHz. CDCl,) 6 ppm 7.97-7.95 On. IB). 7.86 (d, J=2.2Bz.lB). 7.52- 
25 7.40 On. 3B), 7.24-7.17 On, 2H). 6.83 (d. J=7.1Hz.lB), 5.52-5.51 On. 2H), 
4.39 (dd, J=7.1. 14.3Hz. 2H), 3.64 (s. 3H), 3.39-3.35 On. IB). 3.25-3.23 

On, IB), 2.92-2.84 On, 2H), 2.68-2.61 On. IB), 1.85-1.83 On, IB), 1.65-1.5 

7 On. 2H), 1.40 (t, 1=7. IHz 3H), 1.22-1.20 On, IH). 

MS (ESI+) 537 OUHl. 23X) . 
30 Illi^4 5 
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'H NMR(300MHz, CDCls) 6 ppm 7.46-7.40 (m. 2H), 7.24-7.13 (m, 5H). 6.83 (d. 
J=7.3Hz, IH), 5.52-5.51 (m, 2fl). 3.62 (s. 3H). 3.40-3.36 On. IB), 3.30-3.2 
5 Od, 1H). 2.93-2.86 On, 2H), 2.69-2.62 On, IH), 1.85-1.83 On, IB), 1.66-1 
.58 On, 2H). 1.23-1.20 On. IB). 
. 5 MS (BSIf) 549 (MHl. 33X) . 

'HNMR(300MHz, CDCl,) (Jppm 7. 43-7. 18 On, 7H), 6.87-6.84 On, IH), 5.54 (d, 
J=l 7.0Hz, IH), 5.48 (d, J=l 7.0Hz, IH), 3.64 (s, 3H), 3.39-3. 35 On, IH), 3. 
28-3.24 On, IH), 2.91-2.84 On, 2H), 2.68-2.61 On, IH). 1.85-1.83 (n, IH), 
10 1.65-1.57 On. 2B). 1.25-1.20 On. IH). 
MS OBSI+) 549 (tf+1. 31X) . 

'H NMR (300MHz, CDCl,) 6 ppm 7.59-7.51 On. 4H), 7.43-7.40 On, IH), 7.24-7.1 
7 On, 2H), 6.82 (d, J=7. IHz. IH), 5.55 (d, J=17.6Hz, IH), 5.48 (d, J=17.6Hz 
15 , IH). 3.63 (s, 3H), 3.40-3.37 On. IH), 3.30-3.25 On. IH), 2.93-2.86 On, 2 
H), 2.71-2.63 On. IH). 1.84-1.52 On, 3H), 1.23-1.19 On, IH). 
MS (ESI+) 490 (MHl, 54Ji;) . 

'H NMR (300MHz. CDCl,) d ppm 7.43-7.33 On. 2H). 7.24-7.16 On. IH), 7.05-6.9 
20 6 On, 3B), 6.83-6.80 On, 2H), 5.55 (d, J=17.4Hz, IB), 5.48 (d, J=17.4Hz, 1 
H), 3.62 (s, 3H), 3.40-3.37 On, IH), 3. 29-3. 25 On, IH), 2.94-2.85 On. 2H), 
2.69-2. 63 On, IH), 1.86-1.84 On, IH), 1.67-1.55 On, 2H), 1.25-1.18 On, IH 
). 

MS (ESI+) 483 (MHl, 85X) . 
25 mXim4 9 

'H NMR (300MHz, CDCl,) d ppm 7.42-7.39 On, IH), 7.32-7.16 Oo, 3H), 6.84-6.7 
5 On, 4H), 5.54 (d, 1=17. 2Hz, IH), 5.48 (d. J=17.2Hz, IH), 3.81 (s. 3H). 3 
.62 (s, 3H), 3.39-3.35 On, IH), 3.28-3.23 On, IH), 2.92-2.84 On, 2H). 2.6 
9-2.62 On, IH), 1.84-1.82 On, IB), 1.65-1.58 On, 2B), 1.22-1.20 On, IH). 
30 MS (ESI+) 495 (MHl, 57!i;) . 
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mmmso 

'H NMR (300MHz, CDCl,) (5 ppm 7.42-7.39 (m, IH), 7.23-7.16 (m, 2B), 6.85-6.8 
1 (m, IH), 6.38 (s. 2H), 6.37 (s, IH), 5.54 (d. J=17.1Hz, IB). 5.48 (d, J= 
17.1Hz. IH). 3.78 (s. 6H). 3.60 (s. 3H). 3.40-3.36 (m. IB). 3.29-3.24 On, 
.5 IB). 2.93-2.84 (m. 2H). 2.69-2.62 (m. IH). 1.84-1.82 (m. IB). 1.67-1.58 On 
, 2H), 1.26-1.18 (m, 1©. 
MS (ESI+) 525 (MHl. 59!i;) . 

mmm 5 1 

'H NMR (300MHz. CDCl,) 5 ppm 7.42-7.39 (b, IB), 7.31-7.16 On, 3H), 6.84-6.7 
10 1 On, 4B), 5.54 (d, J=17.4Hz, IB), 5.48 (d, J=17.4Hz, IB). 3.87-3.83 On. 4 

B), 3.61 (s, 3H), 3.39-3.36 On, IB). 3.28-3.24 On, IB), 3.19-3.16 On. 4B). 
2.92-2.84 On. 2B), 2.68-2.61 On, IB). 1.84-1.82 On, IB). 1.65-1.52 On. 2H 

). 1.21-1.18 On, IB). 

MS (ESI+) 550 (MHl, 26!i;) . 
15 m^MS2 

'H NMR (300MHz, CDCIj) 5 ppm 7.42-7.38 On. IH), 7.23-7.18 On. 4H). 6.99-6.94 
On. 2B). 6.84-6.83 On. IH), 5.54 (d, J=18.1Hz. IB). 5.47 (d, J=18.1Bz, 
IB), 3.78 (s, 3B), 3.65 (s. 3H), 3.38-3.34 On, IB), 3.26-3.22 On .IB). 

2.90- 2.83 On. 2H). 2.67-2.60 On, IB), 1.85-1.82 On, IB), 1.65-1.52 On, 
20 2B), 1.25-1.18 On, IB). 

MS (BSI+) 495 mi, m%) . 
IllS^il 5 3 

'H NMR (300MHz, CDCI3) 5 ppm 7.42-7.38 On. IB). 7.23-7.12 On. 4H). 6.93-6.89 
On. 2B). 6.83-6.80 On. IB). 5.54 (d. J=17.4Bz. IB), 5.47 (d, J=17.4Hz, 
25 IB). 3.82 (s, 3H). 3.61 (s. 3H). 3.38-3.34 On, IB), 3.25-3.21 On, IB), 

2.91- 2.84 On, 2H), 2.68-2.61 On. IB), 1.85-1.82 On. IB), 1.65-1.44 On, 
2H), 1.26-1.21 On, IB). 

MS (ESI+) 495 (MHl, lOOX) . 
^Jg««J 5 4 

30 'B NMR (400MHz. CDCl,) 6 ppm 7. 54-7. 50 On. 2B). 7.48-7.47 On, 2H), 7.41 (dd. 
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J=1.5. 7.8Hz, IH), 7.28-7.18 do. 2H). 6.82 (dd, J=1.3, 7.3Hz, IH). 5.51 
On, 2H), 3.64 (s, 3H), 3.41-3.37 (m, IB), 3.27-3.24 (m. IH), 2.91-2.85 (m, 
2H), 2.66 (dd. J=9.0, 12.1Hz, IH), 1.68-1.53 On, 3H), 1.22-1.19 On, IH). 
MS (ESI+) 533 (If+l, 100%) . 

.5 mmm5 5 

'H NMR (400MHz, CDClj) 6 ppm 7.42-7.40 On. IH), 7.26-7.18 Od. 2H), 6.88-6.74 
Od, 4H), 5.51-5.50 Od. 2H), 3.89 (s, 3H). 3.87 (s. 3H). 3.62 (s, 3H), 
3.39-3.36 On, IH). 3.27-3.24 On, IH). 2.91-2.85 On, 2H), 2.68-2.63 On, 
IH), 1.88-1.84 On, IH), 1.68-1.56 On, 2H), 1.21-1.19 On, IH). 
10 MS OBSI+) 525 mi. m%) . 

'H NMR (400MHz. CDClj) 5ppm 7.37 (dd, 1=1.6. 7.8Hz, IH), 7.27-7.16 On. 3H). 
6.81-6.77 (n. 4H), 5.52-5.42 On. 2H), 4.11-4.09 On, 2H). 3.74-3.71 On, 
2H), 3.58 (s, 3H), 3.43 (s, 3H), 3.45-3.38 On, IH). 3.25-3.15 On, IH), 
15 2.87-2.84 On, 2H), 2.68-2.63 On, IH), 1.86-1.82 On, IH), 1.63-1.58 On, 
IH), 1.58-1.51 On, IH), 1.22-1.18 On. IH). 
MS OBSI+) 539 (M^+1, 100%) . 

mmm 5 7 

•H NMR (400MHz. CDCl,) 6ppm 8.06 (dd, 1=1.6, 7.8Hz, IH), 7.61-7.60 On, IH), 
20 7.40 (dd. J=1.7. 7. 7Hz. IH), 7.36-7.32 On, IH), 7.23-7.19 On, 3H), 6.84 
(dd, J=1.6, 7.2Hz, IH), 5.55-5.45 On. 2H), 3.76 (s, 3H), 3.64 (s, 3H), 
3.38-3.50 On, IH), 3.23-3.20 On, IH), 2.89-2.82 On. 2H) , 2. 68-2. 63 On. 
IH). 1.87-1.82 On, IH), 1.63-1.56 (n, 2H), 1.25-1.18 On, IH). 
MS (ESI+) 523 (M^il, lOOX) . 

25 mmmss 

'H NMR (400MHz, CDCI3) 6 ppm 8. 12-8.09 On, 2H), 7.41 (dd, J=1.5, 7.8Hz, IH), 
7.33-7.31 On, 2H), 7.24-7.19 On, 2H), 6.83-6.82 On, IH), 5.55-5.46 On, 
2H), 3.94 (s, 3H). 3.63 (s, 3E0. 3.40-3.37 On, IH), 3.28-3.25 On, IH). 
2.91-2.85 On, 2H), 2.69-2.63 On, IH), 2.27-1.85 On, IB), 1.67-1.43 On. 
30 2B). 1.21-1.19 On, IH). 
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MS (ESI+) 523 (M*+l, lOOX) . 

mmms 9 

'H NMR (300MHz. CDCl,) a ppm 7.42-7.39 (m, IH). 7.23-7.16 (m, 2H). 6.87-6.81 
Od, 2H). 6.76-6.66 Od. 2H). 5.51-5.49 On, 2H). 4.26 (s. 4H). 3.67-3.36 On. 
.5 IH), 3.59 (s, 3H), 3.39-3.35 On, IB), 3.28-3.23 On, IH), 2.92-2.88 On, 
2B), 2.68-2.61 On, IB), 1.85-1.82 On, IB), 1.65-1.45 On, 2B), 1.26-1.21 
Od. IH). 

MS (ESI+) 523 (M*+l, IIX) . 

mmme o 

10 'H NMR(300HHz, CDCl,) dppm 7.43-7.40 On, IH), 7.27-7.16 On, 6B). 6.82 (d, 
1=7. 3Hz. IH), 5.55 (d, J=17.0Hz, IB), 5.48 (d. J=17.0Hz, IB). 3.26 (s. 
3H), 3.40-3.36 On, IB), 3.29-3.25 On, IB), 2.94-2.84 On, 2H), 2.69-2.62 
On, IH). 1.85-1.83 (n, IB), 1.68-1.53 On, 2H), 1.26-1.18 On, IB). 
MS (ESI+) 549 (MHl, 33!*;) . 

15 mmmei 

'H NMR (300MHz, CDClj) 5 ppm 7.42-7.39 On, IB), 7.31-7.16 On, 3H), 6.84-6.7 
4 On, 4B), 5.57-5.44 On, 2B), 4.03 (dd, 1=6.9, 13.9Hz, 2B), 3.61 (s, 3fl). 
3.39-3.35 On. IB). 3.23-3.21 (n. IB). 2.92-2.89 On. 2H). 2.71-2.64 On, IB) 
, 1.84-1.81 On. IB), 1.67-1.57 On, 2H), 1.41 (t, J=6.9Hz, 3B), 1.26-1.24 ( 
20 m, IB). 

MS (ESI+) 509 (MHl. 12X) . 



8- [ (3R) -3-7 ^ / bf'^ U 5^ >-l-f ;W -7- (2-^ ^v^iW -1 5';P-2-7 x / 
25 ^>/-l. 7-S^h H 0-6H-:/U >-6-^> 



mmme 2 
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'H NMR (300MHz, CDCl,) 6ppm 7.40 (t, J=7.9Hz, 2H). 7.27-7.08 On, 6H). 6.70 
(d, J=7.5Hz. IH), 5.44 (d. J=16.3Hz, IH), 5.35 (d, J=16.3Hz, IH), 3.61 (s, 
3B), 3.39-3.36 On, IH), 3.29-3.24 On, IH), 2.92-2.82 (m, 2H), 2.71-2.63 
.5 On, IH), 2.37 (s. 3H), 1.85-1.81 (m, IH), 1.65-1.53 On. 2H), 1.27-1.21 (m. 
IH). 

MS (ESH) 445 (M++1, m) . 

10 8-[(3R)-3-7$/t!^U>^>-l-f;W-7-(2-p^5^;V^>>?;W-l-;p^^;i^2- (3-pt 
h^->7xy ^^5/) -1. 7-5?t: HD-6H-yU >-6-:t-> 



15 'H NMR (300MHz, CDCl,) dppm 7.32-7.12 On, 4H), 6.83-6.69 On, 4H), 5.41-5.32 
On, 2H), 3.81 (s, 3H), 3.59 (s. 3H). 3.40-3.29 On, 2H), 2.93-2.86 On, 2H), 
2.71-2.64 On, IH), 2.37 (s, 3H), 1.88-1.85 On, IH), 1.65-1.43 On, 2H), 
1.26-1.21 On, IH). 
MS (ESI+) 475 (M*+l, UX) . 

20 

%mm 6 4 

8-[(3R)-3-75 / kr^U $^>-l-f ;W-7-(2-i? D P^>5?;W-l-pl^;i/-2-7xy 
^'>-l, 7-':?k HD-6H-y U >-6-:t> ^Mlg 




0 o 
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ieil-^^JV {(3R)-l-[7-(2-i^ D P ^>i;;0-l-p< =^)V-6-:t^'J-2-y x / ^ 

v'-e. 7-v t H D-iH-:/u >-8— r ;w t!'^ u -jy-z-^ m *;wt^- h (o. 75 g) 

m-'^un^-)VmW, (9.5 ml) K:, JiSI (2N, O.SO mi) S^mTJP^. 85"CT 

. 5 ^Z^-oT^O^^m (625 ng) ^^SfelgatbT^fc. 

'H NMR (400MHz. DMSO-dg) 5ppm 8.t)5-7.95 (br, 3H), 7.53-7.47 (m, 3H). 7.35- 
7.26 On, 5H), 6.76 (d, J=6.3Hz, IH). 5.43 (s. 2H), 3.52-3.49 (m, IH), 3.48 
(s, 3H), 3.39-3.32 (m. IH). 3.05-3.00 (m, 2H). 2.83-2.79 (id, IB), 1.91- 
1.88 On, IH), 1.67-1.51 On, IH), 1.47-1.44 On, 2H). 

10 MS (BSH) 465 (M^+1, lOOX) . 
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mmms o 
mmm9 1 

mmm9 3 

mmM 6 5 

'H NMR (400MHz, DMSO-dj) fippm 8.34 (br. 3H), 7.53-7.51 (m, IH). 7.41-7.28 

5 Od, 3H), 6.93-6.87 On. 4H), 5.48 (d. J=17.4Bz, IH), 5.43 (d, J=17.4Hz, 

IH), 3.78 (s, 3fl), 3.57-3.54 (m, IH), 3.46 (s, 3H), 3.32-3.24 On, IH), 

3.13-3.04 Ob, 2H), 2.85-2.76 On, IH), 1.97-1.90 On. IH), 1.72-1.64 On, 
IH), 1.58-1.52 Ob. IH). 1.48-1.40 On, IH). 
MS (ESH) 495 (M++1, 57X) . 

10 mmm 6 6 

'H NMR (300MHz, DMSO-dg) appm 8.34 (br, 3H), 7.52 (d, J=7.7Hz. Ifl), 7.36- 
7.22 Ob, 3H). 6.85 (d. J=7.1Hz, IH), 6.76-6.69 Ob, 3H), 5.48 (d. J=l 8.1Hz, 
IH), 5.42 (d, J=l 8.1Hz, IH), 3.59-3.55 Ob. 1H). 3.45 (s, 3H), 3.30-3.28 
Ob, IH). 3.16-3.05 On. 2H). 2.85-2.83 Ob. IH). 1.92-1.90 On, IH), 1.70- 
15 1.68 On, IH). 1.56-1.47 On. 3H). 
MS (ESH) 481 (M*+l, lOOX) . 

mmme 7 

•H NMR (300MHz, DMSO-dg) 5ppi 8.19 (br, 3H), 7.52 (t, J=7.5Hz, IH), 7.40- 



MeO 



MeO 



or 



NH 



#%^J5 7 
1 1 1 

1 1 2 
1 3 2 

##^J 1 2 7 
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7.25 (m. 3H). 6.91-6.78 (m, 4H), 5.45 (s, 2H), 4.05 (dd, J=6.8, 13.8Hz, 

2fl), 3.60-3.59 On, IH). 3.44 (s. 3H). 3.32-3.30 (m, IH). 3.10-3.03 On. 

2H), 2.85-2.78 On. IH). 1.92-1.90 On. IB), 1.70-1.67 On, IB), 1.55-1.46 
On. 2H). 1.34 (t, J=6.8Hz, 3H). 
.5 MS OBSI+) 509 Otn, 12%) . 

nm^sje 8 

'H NMR (300MHz. DMSO-dj) appm 8.19 (br, 3H), 7.52-7.48 On, IH). 7.37-7.24 

On, 3H), 6.88-6.76 On, 4H), 5.43 (s, 2H), 4.66-4.57 On, IH), 3.54-3.52 On. 

IH). 3.45 (s. 3H). 3.28-3.26 On. IH), 3.09-3.01 On. 2H). 2.80-2.78 On. 

10 IH), 1.90-1.88 On, IH), 1.68-1.66 On, IH), 1.51-1.47 On, 2H), 1.27 (d, 
J=6.0Hz, 6H). 

MS (ESI+) 523 (M++1, lOOW . 

mmme 9 

'H NMR (300MHz. DMSO-dj) <5ppm 8.29 (br. 3H), 7.51-7.48 On. IH), 7.38-7.26 

15 On, 3H), 6.90-6.78 On, 4H). 5.46 (d. J=18.3Hz, IH), 5.40 (d, J=18.3Hz. 

IH). 3.93 (t, J=6.5Hz, 2H), 3.58-3.50 On, IH), 3.45 (s, 3H), 3.30-3.28 On, 

IH), 3.11-3.05 On, 2H), 2.81-2.79 On, IH), 1.90-1.88 On, IH), 1.76-1.69 
On, 3H), 1.54-1.50 On, 2H), 0.97 (t. J=7.4Hz, 3H). 
MS (BSH) 523 OtU, lOOX) . 

20 mmmo 

'H NMR (300MHz, DMSO-dj) 5ppm 8.25 (br. 3H). 7.51 (d, J=7.5Hz, IH). 7.39- 
7.25 On. 3H), 6.91-6.84 On. 3H). 6.79 (d, J=7.3Hz, IH), 5.44 (s, 2H), 3.98 
(t, J=6.4Hz, 2H), 3. 59-3. 55 On, IH), 3.46 (s, 3H), 3.29-3.27 On, IH), 
3.11-3.04 On, 2H), 2.84-2.78 On, IH), 1.92-1.90 On, IH), 1.73-1.66 On, 
25 3H), 1.53-1.38 On, 4H), 0.94 (t, J=7.3Hz, 3H). 
MS (ESH) 537 (tf+1, lOOX) . 
HJS^aj 7 1 

'H NMR (300MHz, DMSO-de) (5ppm 8.21 (br, 3H), 7.50 (d, J=7.5Hz, IH). 7.38- 
7.24 On, 3H), 6.90-6. 77 On, 4H). 5.43 (s, 2B), 3.76-3.73 On, 2H), 3.59- 
30 3.56 On, IB). 3.45 (s, 3H). 3.29-3.26 On, IH), 3.09-3.02 On, 2B), 2.81- 
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2.79 (m, IB), 2.06-1.89 (m, 2B), 1.69-1.66 (i, IH), 1.52-1.46 On. 2H), 

0.97 (d, J=6.6Hz, 6H). 

MS (ESI+) 537 (MHI, lOOX) . 

.5 'H NMR (300MHz, DMSO-dg) fippm 8.32 (br, 3H). 7.50 (d. J=7.5Hz. IH), 7.37- 
7.24 (m, 3H), 6.89-6.83 On. 3H). 6.78 (d, J=7.1Hz, IH). 5.44 (s, 2H), 3.81 

(d. 1=7. OHz, 2H), 3.55-3.51 On, IH), 3.45 (s, 3H), 3. 27-3.25 On, IB), 

3.10-3.04 On, 2H), 2.80-2. 78 On. IH), 1.90-1.87 On, IH). 1.69-1.67 On, 

IH), 1.53-1.35 On. 2H), 1.23-1.21 On. IH). 0.55-0.53 On, 2H), 0.34-0.31 

10 On. 2H). 

MS (ESI-h) 535 (H^-M, 100%) . 

mmm? 3 

'H NMR (300MHz. DMSQ-d,) 5 ppm 8. 08 . (br. 3H), 7.52-7.49 On. IH), 7.41-7.24 
On. 3H), 7.03-6.98 On, 2H) , 6.90-6.87 On, IH). 6.78-6. 75 On, IH), 5.43 
15 (s, 2H), 3.88-3.84 On, IH), 3.52-3.47 On, IH), 3.45 (s, 3H). 3.29-3.27 On, 
IH), 3.07-3.03 On. 2H). 2.81-2.78 On. IH), 1.92-1.89 On. IH). 1.70-1.68 
(n. IH) . 1.51-1.46 On. 2H) , 0.80-0.76 On. 2H) . 0.69-0.65 On, 2H). 
MS (ESI+) 521 (MHl. 100%) . 

20 'H NMR (300MHz. DMSO-dj) 5 ppm 8.20-8.13 On. 3H). 7.51 (d. J=7.5Hz. IH). 

7.37-7.24 On, 3H), 6.90-6. 76 On. 4H). 5.43 (s, 2H), 4.73-4.64 On, IH), 

3.52-3.50 On, IH), 3.45-3.43 On. IH). 3.44 (s, 3H), 3.05-3.01 On, 2H). 

2.83-2.76 On, IH), 2.44-2.41 On, 2H), 2.07-2.01 On, 2H). 1.90-1.87 On, 

IH). 1.82-1.47 On, 5H). 
25 MS (ESH) 535 (M*+l. lOOJK) . 

mmm7 5 

'H NMR (300MHz, DMSO-dj) 5 ppm 8.33 (br. 3H), 7.52 (d, J=7.5Hz, IH), 7.36- 
7.26 On, 2H), 7.00-6.96 On. 2H), 6.83-6.74 On, 2H), 6.10 (s, 2H). 5.45 (s. 
2H), 3.57-3.54 On, IH), 3.45 (s, 3H), 3.30-3.27 On, IH). 3.14-3.04 On, 
30 2H), 2.86-2.80 On, IH), 1.92-1.90 On, IH), 1.71-1.69 On, IB), 1.58-1.46 
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On, 2H). 

MS (ESH) 509 mi, 34X) . 

>H NMR(300HHz. SHSO-d,) dppm 8.36 (br, 3B), 7.58-7.50 On, 2H), 7.36-7.16 
.5 On. 6H), 6.82 (d, J=6.4Hz, IH), 5.46 (d, J=18.1Hz, 2H), 3. 60-3.55 On, IH), 
3.47 (s, 3H). 3.29-3.27 On, IH), 3.14-3.04 On, 2©, 2.86-2.79 On, IH), 
1.92-1.90 On, IH), 1.71-1.46 On, 3H). 

MS CEsif) 531 mi, m%) . 

HJS^fa? 7 

10 'H NMR (300MHz, DMSG-dj) fi ppm 8.22 (br. 3H). 7.62 (t, J=8.2Hz, IH). 7.52- 

7.45 On. 2H). 7.41-7.24 On. 4H). 6.78-6.76 On. IH), 5.44 (s. 2H). 3.54- 

3.50 On. IH), 3.46 (s. 3H). 3.28-3.26 On. IH). 3.09-3.02 On. 2H). 2.80- 

2.78 On, IH), 1.90-1.88 On, IH). 1.69-1.67 On, IH). 1. 52-1.47 On. 2H). 

MS (ESI+) 549 (M'+l, 33X) . 

15 |ISg*^7 8 



■H NMR (300MHz. DMSO-d,) dppm 8.35 (br. 3H). 7.50 (d. J=7.5Hz, IH). 7.40 
(t, J=8.1Hz. IH), 7.34-7.24 On. 2H), 7.03-6.93 On. 3H), 6.85-6.80 On, IH) 
. 6.59-6.57 On, 0.25H), 6.40-6.38 On, 0.5H), 6.22-6.20 On. 0.25H), 5.44 
(t. 1=18. 4Hz, 2H). 4.38-4.27 On, 2H), 3.58-3.53 On, IH), 3.45 (s, 3H), 
20 3.28-3.26 On, IH), 3.13-3.06 On, 2H), 2.82-2.80 On, IH), 1.90-1.88 On, 
IH), 1.69-1.67 On, IH), 1.54-1.34 On, 2H). 
MS (ESI+) 545 (M++1. lOOX) . 

mrnmi 9 

'H NMR (300MHz. DMSO-dj) 5 ppm 8. 36 (br. 3H). 7.51-7.40 On. 2H), 7.34-7.25 

25 (n. 2H). 7.09-6.98 On. 3H). 6.85-6.80 On. IH), 5.44 (t, 1=18. 3Hz. 2H), 

4.80 (dd. J=8.9, 17.7Hz, 2H), 3.58-3.53 On, IH), 3.45 (s, 3H), 3.29-3.27 

On, IH), 3.13-3.06 On, 2H), 2. 82-2. 80 On, IB), 1.90-1.88 On, IH), 1.69- 
1.67 On, IH), 1.54-1.34 On, 2H). 
MS (ESH) 563 (MHl, lOOX) . 

30 m^mso 
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•H MR(300MHz, DMSO-dg) 6ppm 8.34 (br, 3H), 7.59 (t, J=8. 5Hz, IH), 7.52- 
7.48 On. IH), 7.36-7.26 (m, 5B), 7.03-7.01 On, 0,25H), 6.86-6.84 On, 
0.5H), 6.82-6.79 On, IH), 6.68-6.66 On, 0.25H), 5.44 (I, J=18.5Hz, 2H), 
3.57-3.53 On, IB). 3.45 (s, 3B), 3.27-3.25 On. IH), 3.13-3.02 On, 2H), 
. 5 2.81-2.79 On, IH), 1.90-1.88 On, Ifl), 1.69-1.67 On, IH), 1.53-1.44 On, 
2H). 

MS (ESI+) 581 (MHl, lOOX) . 

mmms i 

'H NHR (300MHz, DHSO-dg) dppm 8.23 (br, 3H), 7.52-7.49 On. IH), 7.39 (t, 

10 J=8.1Hz. IB). 7.34-7.24 On, 2H), 7.05-7.00 On. 2H), 6.94-6.91 On, IH), 

6.79-6.77 On. IH). 5.43 (s, 2H), 4.96-4.56 On, 5H), 3.52-3.50 On, IH), 

3.45 (s, 3H). 3.29-3.27 On, IH). 3.10-3.03 On, 2H), 2.81-2.79 On, IH), 

1.89-1.87 On, IH). 1.68-1.66 On. IH). 1.50-1.46 On. 2H). 
MS (ESI+) 559 (MHl, lOOX) . 

15 mmms2 

•H MMR (300MHz. DMSO-dg) 5ppm 8.21 (br, 3H), 7.52-7.42 On. 2H), 7.34-7.24 

On, 2H), 7.03-6.98 On, 3H), 6.78 (d, J=7. IHz, IH), 5.44 (s. 2H), 4.57-4.55 

On, IH), 3.58-3.54 On, IH). 3.47 (s, 3H). 3.28-3.26 On. IH), 3.09-3.02 On, 

2H), 2.81-2.79 On, IH). 2.10-2.04 Cn. IH), 1.90-1.75 On. 3H). 1.50-1.46 
20 On, 2H). 

MS (BSI+) 557 (MHl, lOOj;) . 

mmmss 

'H NMR (400MHz, DMSO-dg) 6ppi 8.24-8.19 On. 3H). 7.51 (dd, J=1.4, 7.8Hz, 

IH), 7.38 (t, J=8.2Hz, IH), 7.33-7.28 On, 2H), 6.93-6.88 On, 3H), 6.79 (d, 

25 J=8.9Hz. IH), 5.44 (s, 2H), 4.71 (s, 2H), 3.54-3.48 On, IH), 3.46 On, 3H), 

3.35-3.30 On. IH). 3.10-3.05 On. 2H), 2.83-2.79 On, IH), 1.70-1.67 On, 

IH), 1.59-1.52 On, IH), 1.45-1.44 On. 2H). 
MS (ESH) 539 (M*+l. lOOX) . 

30 'H NMR(400HHz, DMSO-dP dppm 8.19 (br, 3H), 7v52 (dd, M.4, 7.8Hz, IH), 
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7.41-7.29 (m, 4H). 6.97-6.96 (m, IH). 6.94-6.90 (m. IH). 6.79-6.77 (m. 
IB), 5.45 (s, 2H), 4.84 (s, 2H), 3.72 (s. 3H). 3. 68-3. 55 On. IH), 3.47 (s. 
3B), 3.35-3.30 (in, IH), 3.10-3.05 On, 2H). 3.04-3.00 On. IH), 1.91-1.89 
On. IH). 1.71-1.69 On. IH). 1.55-1.45 On. 2H). 
.5 MS (ESI+) 553 (MHl. lOOX) . 

mmmss 

'H NMR (400MHz, DMSO-dj) 5ppm 8.19 (br, 3H). 7.52 (dd, J=1.4, 7.8Hz, IH). 
7.34-7.28 On. 2H), 7.22 (dd, J=2.3, 6.8Hz, 2H), 7.02 (dd. J=2.3. 6.8Hz. 
2H), 6.79 (dd, J=1.2. 7.4Hz. IH), 5.44 (s, 2H). 4.85 (s. 2H). 3.72 (s, 
10 3H). 3.56-3.46 On, IH). 3.47 (s. 3H). 3.35-3.25 On, IH), 3.10-2.83 On. 
2H), 2.83-2.73 On, IH). 1.91-1.85 On. IH), 1.69-1.67 On, IH). 1.55-1.46 
On. 2H). 

MS (ESI+) 553 (MHl. lOOX) . 

mmms e 

15 'H NMR(300MHz. DMSO-dg) 5ppm 8.17 (br. 3H). 7.52 (d. J=7.7Hz. IH), 7.43 
(t, J=7.9Hz, IH). 7.36-7.23 On. 4H), 7.15 (d. J=7.9Hz. IH). 6.78 (d, 
J=7.5Hz, IH), 5.44 (s, 2H), 4.55 (s. 2H), 3.54-3.52 On, IH), 3.47 (s, 3H). 
3.31-3.29 On. IH), 3.09-3.02 On, 2H). 2.85-2.78 On. IH). 1.91-1.89 On. 
IH), 1.69-1.67 On, IH), 1.54-1.47 On, 2H). 

20 MS (ESI+) 495 0«Hl, lOOX) . 

mmms i 

'H NMR (400MHz, DMSQ-ds) ^ppm 8.41 (br. 3H), 8.05 (d, J=8.6Hz. 2H). 7.62 
(d, 1=8. 7Hz, 2H), 7.53-7.51 On, IH). 7.35-7.26 On. 2H). 6.79 (d. J=6.4Hz. 
IH). 5.43 (s. 2H). 3.55-3.52 On. IH), 3.50 (s, 3H), 3.31 (s, 3H), 3.30- 
25 3.29 On, IH), 3.01-3.08 On, 2H), 2.83-2.76 On, IH). 1.95-1.88 On. IH). 
1.73-1.65 On. IH), 1.63-1.38 On, 2H). 
MS (BSI+) 543 0!I*+1, lOOJK) . 
%%^\ 8 8 

'H NMR (300MHz, DMSO-dj) (Jppm 8.23 (br, 3H), 7.51-7.49 On, IH), 7.37-7.27 
30 On. 3H). 6.89-6.86 On. IH), 6.80-6.79 On. IH). 6.88 (t, J=2.3Hz, IH), 
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6.53-6.50 On, IH), 5.44 (s, 2H), 4.16 (dd, J=7.0, 14.2Hz. 2H), 3.55-3.60 
(m. IH), 3.44 (s, 3B), 3.28-3.26 (m. IH). 3.07-3.04 (m, 2H), 2.80-2.68 On, 
3H). 2.41-2.36 Gd. 2H). 1.94-1.90 On. 3H), 1.70-1.67 On, IH). 1.55-1.44 
On, 2fl), 1.12 (t, J=7.1Hz, 3H). 
. 5 MS (BSI+) 607 (tf+1, 100«) . 
lli!®«»J8 9 

'H NMR (400MHz, DMSO-dg) dppm 8.08-8.04 On, 5H), 7.52 (dd, J=1.4, 7.8Hz, 
IH), 7.45-7.43 On, 2H), 7.34-7.28 On, 2H), 6.77 (d, J=7.5Hz, IH), 5.44 (s, 
2H), 3.55-3.50 On, IH), 3.48 (s, 3H), 3.35-3.29 On, IH), 3.08-3.01 On, 
10 2H), 2.82-2.80 On, IH), 1.91-1.88 On, IH), 1.69-1.68 On, IH), 1.47-1.44 
On, 2H). 

MS (ESH) 509 (MHl, lOOX) . 

mmm9 o 

'H NMR (400MHz, DMSO-ds) dppm 7.99 (br, 3H), 7.94-7.89 On, 2H). 7.66-7.62 

15 On, 2H), 7.53-7.51 On. IH), 7.33-7.28 On, 2H). 6.77 (dd, J=1.4. 7.9Hz, 

IH). 5.44 (s, 2H), 3.89 (s, 3H), 3.49 (s, 3H). 3.50-3.40 On, IH), 3.35- 

3.25 On, IH). 3.06-3.01 On, 2H). 2.81-2.78 On, IH), 1.69-1.61 On, IH). 

1.92-1.89 On, IH), 1.52-1.44 On, 2H). 
MS (ESI+) 523 (MHl, lOOX) . 

20 mmm9i 

'H NMR(400MHz, DMSO-de) dppm 8.11 On, 3H), 7.52 (dd, J=1.4. 7.8Hz, IH), 

7.40-7.28 On, 6H), 7.29 (t, 1^^=74. OHz, IH). 6.77 (d. J=6.2Hz, IH), 5.45 

(s, 2H), 3.50-3.47 On. IH). 3.47 (s, 3H). 3.40-3.30 On. IH). 3.08-3.02 

On, 2H), 2.85-2.79 On, IH). 1.90-1.85 On. IH). 1.68-1.60 On. IH), 1.51- 
25 1.46 On, 2H). 

MS (ESH) 531 (M*+l, lOOX) . 

mmms 2 

•H NMR (400 MHz, MeOH-d^) 6 ppm 7.50-7.44 On, IH), 7.36-7.08 On, 4H), 

6.84-6.74 On, 2H), 5.56 (s. 2H), 4.89-4.70 On, IH), 3.78 (s. 3H), 3.68- 

30 3.60 On, 2H). 3.58 (s, 3H), 3.44-3.34 On, IH), 3.26-3.18 On, IH), 3.05- 
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2.92 (m, IH), 2.90-2.79 do, IH), 2.78-2.66 (m, IH), 2.30-2.12 On. 2H), 
2.10-2.01 (m, IBD. 1.84-1.72 On, IH). 1.68-1.53 On. 2H). 
MS (ESH) 579 (tf+1, lOOX) 

5 NMR (400 MHz. MeOH-df) dppm 7.50-7.13 Od. 9H), 5.56 (s. 2H), 3.80-3.69 
Od. le), 3.55 (s, 3H), 3.44-3.34 On, IH), 3.31-3.22 On, IH), 3.15-3.00 On. 
2H). 2.12-2.00 Od, IH), 1.89-1.75 On, IH), 1.70-1.51 On, 2H). 
MS (ESH) 464 (MHl, lOO*) 

10 "H NMR (400 MHz, MeOH-d,) 6 ppm 7.48-7.40 On, IH), 7.38-7.05 On. 7H), 
6.98-6.88 On, IH). 5.58 (s, 2H), 4.31 (s, 2H), 3.78-3.69 Ob, IH), 3.68- 
3.59 On, 2H), 3.65 (s, 3H), 3.49-3.36 On, IB), 3.05-2.95 On. IH). 2.13- 
2.00 On. IH), 1.82-1.70 On, IH), 1.69-1.52 On, 2H) 
MS (BSH) 463 (MHl, lOOX) 

15 

5 

8-[(3R)-3-T$ / If^U 5^>-l-'f ;W-7-(2-;><5^;i'^>>?;W-l-pt5^;i/-2-7a:/ 
^>^-l,'7-i?kKa-6H-:fU>-6-:t> 

o o P 

NHBoc NH2 

'H NMR(400MH2, DMSO-dj) fippm 8.25 (br, 3H), 7.51-7.45 On, 2H), 7.34-7.28 
On, 3H), 7.22-7.06 On, 3H), 6.57 (d, J=7. IHz, IH), 5.41 (d, J=17.2Hz, 
IH), 5.35 (d, J=17.2Hz, IH), 3.56-3.53 On, IE), 3.46 (s, 3B), 3.30-3.27 
25 On, IH), 3.10-3.03 On. 2H), 2.83-2.76 On. IH), 2.33 (s, 3H). 1.91-1.88 On, 
IH). 1.68-1.65 On. IH). 1.54-1.40 On. 2H). 
MS OBSH) 445 (M*+l. 18*) . 
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'H NMR (300MHz. DMSO-dg) 6 pm 8.23 (br, 3H), 7.26-7.06 (m, 4H), 6.74-6.68 
On, 3H), 6.57 (d, J=7.0Hz, IH), 5.38 (s, 2H), 3.57-3.54 (m, IH). 3.43 (s, 
3H), 3.31-3.29 (m. IH), 3.11-3.04 (m, 2H), 2.81-2.79 (m, IH), 2.33 (s, 
3H), 1.90-1.88 On, IH), 1.68-1.66 On. IB), 1.51-1.42 Od, 2H). 
5 MS (BSH) 461 (T-M, lOOili) . 

'H NMR (300MHz, DMSO-de) 6ppi 7.83 (br, 3H), 7.36 (t, J=7.9Hz, IH), 7.26- 
7.05 On, 3H), 6.92-6.84 On, 3H), 6.55 (d, J=7. IHz, IH), 5.41 (d, J=17.0Hz, 
IH), 5.34 (d, J=l 7.0Hz, IH), 3.77 (s, 3H), 3.54-3.51 On, IH), 3.44 (s, 
10 3H), 3.23-3.17 On, IH), 3.04-2.97 On. 2H). 2.80-2.74 On, IH), 2.33 (s, 
3H), 1.90-1.84 Oi, IH), 1.69-1.60 On, IH), 1.51-1.40 On, 2H). 
MS (ESI+) 475 (M^l, U%) . 

•H NMR (300MHz, DMSQ-dj) fippmS.lS (br, 3H), 7.36 (t, J=8. IHz, IH), 7.23- 
15 7.07 On. 3H), 6.91-6.84 On, 3H), 6.57 (d. J=7.3Hz. IH), 5.38 (s, 2H). 4.04 
(dd, J=6.8, 13.8Hz, 2H), 3.54-3.52 On. IH), 3.46 (s, 3H). 3.32-3.30 On. 
IH), 3.09-3.05 On. 2H). 2.83-2.80 On. IH), 2.34 (s, 3H). 1.92-1.90 On. 
IH). 1.69-1.67 On, IH). 1.51-1.46 On. 2H), 1.34 (t, J=6.9Hz. 3H). 
MS (BSH) 489 (M^+1. lOOX) . 

20 mmm9 9 

'H NMR (300MHz, DMSO-de) 5ppm8.18 (br, 3H), 7.35 (t, J=7.9Hz, IH), 7.23- 

7.07 On, 3H), 6.89-6.82 On, 3H), 6.57 (d, J=7.5Hz, 1H), .5.38 (s, 2H), 

4.66-4.58 On. IH). 3.57-3.55 On, IH). 3.46 (s, 3H), 3.32-3.30 On, IH). 

3.10-3.03 On, 2H), 2.83-2.77 On. IH), 2.34 (s, 3H), 1.92-1.90 On. IH). 
25 1.69-1.67 On. IH), 1.54-1.43 On, 2H), 1.28 (d, J=5.8Hz, 6H). 
MS (ESI+) 503 01*+1, lOOX) . 

mmm i o o 

'H NMR (300MHz, DMSO-dg) 6ppm 8.34 (br, 3H), 7.35 (t, J=8.2Hz. IH), 7.23- 
7.07 On. 3H), 6.88-6.83 On, 3H), 6.60 (d, J=7.5Hz, IH). 5.44 (d, J=16.9Hz, 
30 IH), 5.36(d, J=16.9Hz, IH), 4.83-4.81 On, IH), .3. 59-3. 56 On, IB). 3.45 (s. 
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3H), 3.32-3.30 (m. IH). 3.14-3.07 On, 2H). 2.85-2.81 (m, IH), 2.35 (s, 
3H), 1.94-1.92 (m, 3H), 1.73-1.43 (m. 9H). 
MS (BSIf) 529 (MHl. lOOX) . 
HJfi^ll 0 1 

.5 'H NMR (400MHz, DMSO-dj) Sppm 8.47 (br, 3H), 7.48-7.42 On, 3H), 7.19-7.10 

On, 7H), 7.09-7.08 On, IH), 6.98-6.95 On, IH), 6.62 (d, J=7.6Hz. IH), 5.46 

(d, 1=17. GHz, IH), 5.37 (d, J=17.0Hz. IH). 3.71-3.60 On, IH), 3.44 (s, 

3H), 3.36-3.23 On, IH), 3.19-3.06 On. 2H), 2.88-2.79 On, IH), 2.34 (s. 

3H). 1.95-1.87 On, IH), 1.79-1.69 On, IH), 1.64-1.53 On, IH), 1.49-1.38 

10 On, IB). 

MS OBSH) 537 QtH, lOOX) . 

mmmi 0 2 

'H NMR (300MHz, DMSO-dg) SppmS.lO (br, 3H), 7.57-7.52 On, IH), 7.23-7.07 
On. 6H), 6.56 (d, J=7. 5Hz. IH), 5.38 (s. 2H), 3.61-3.56 On. IH), 3.47 (s, 
15 3H), 3.28-3.27 On, 2H), 3.08-3.01 On, 2H), 2.81-2.79 On, IH), 2.34 (s, 
3H). 1.92-1.90 On, IH), 1.67-1. 65 On. IH), 1.53-1.46 On, 2H). 
MS (ESI+) 511 (M*+l, lOOX) . 
^^10 3 

'H NMR (300MHz, DMSO-dj) dppm 8.32 (br, 3H), 7.62 (t, 1=8. 2Hz, IB). 7.46- 
20 7.34 On, 3H), 7.24-7.06 On, 3H), 6.57 (d, J=7.3Hz, IH), 5.43 (d, J=17.0Hz, 
IH), 5.36 (d. J=l 7.0Hz. IH), 3.58-3.55 On, IH), 3.46 (s, 3H), 3.27-3.25 
On, IH). 3.11-3.04 On, 2H), 2.83-2.76 On, IH), 2.34 (s, 3H),. 1.90-1.88 On, 
IH), 1- 69-1.67 On, IH), 1.53-1.41 On, 2H). 
MS (ESI+) 529 (M*fl, lOOW . 

25 mmm 104 

'H NMR (300MHz. DMSO-dj) dppm 8.36 (br, 3fl), 7.33-7.28 On, IH), 7.23-7.06 

On, 4B), 6.88-6.81 On, IH), 6.60 (d, 1=7. OHz, IH), 5.42 (d. J=16.9Hz, IB), 

5.34 (d, J=l 6.9Hz. IH), 3.76 (s, 3H), 3.59-3.53 On, IH), 3.45 (s, 3H), 

3. 28-3.20 On, IH), 3.13-2.95 On, 2H), 2.90-2.75 On. IH). 2.33 (s, 3H), 

30 1.90-1.84 On, IH), 1.70-1.63 On. IB), 1.56-1.49 On, IB), 1.44-1.36 On, 
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IH). 

MS (ESI+) 493 mi. m%) . 

'H NNR(300HHz. DHSO-d,) 6ppm 8.32 (br, 3H), 7.22-7.06 On, 3H), 6.98-6.95 
5 (m, 2H), 6.74 (dd, J=2.3, 8.2Hz, IH). 6.57 (d, J=7.1Hz, IB), 6.08 (s, 2H), 
5.42 (d, M7.1HZ. IB), 5.35 (d. J=17.1Hz, IH). 3.54-3.49 (m. IH). 3.43 
(s, 3e), 3.30-3. 28 On, IH), 3.12-3.05 On, 2H), 2.82-2.80 Od, IH). 2.33 (s, 
3H). 1.90-1.88 On, IH). 1. 69-1. 67 On, IH). 1.52-1.43 Od. 2H). 
MS (BSH) 489 (MHl. lOOX) . 

10 

lllil^l 0 6 

8-[(3R)-3-T^ y tf^U i?>-l-^)V]-l-i2-^UU-5-y)V:tU^>i^)V)-l-:^^ 

NHBoc NH2 

1 5 mmm e 4 tmm(D-^mr. Mj^^^moit^m^ ?>mmm 1 0 e ©-fb-^jfe 

»H NMR (400MHz. DMSO-ds) 5ppm 8.00-7.99 (br. 3B), 7.52 (dd. J=5. 1. 8.8Hz. 
IH). 7.51-7.47 On. 2H). 7.35-7.23 On, 4H), 6.77 (dd. J=2.9. 9.3Hz, IH), 
5.39 (s, 2H), 3.48 (s, 3H), 3.42-3.32 Od, 2H), 3.06-2.84 On, 2H), 2.70- 
20 2. 63 On. IH), 1.52-1.89 On. IH). 1.75-1.70 On. IH). 1.52-1.48 On, 2H). 
MS (BSH) 483 Oa'+l, lOOiK) . 

mmm 6 4 ^;S:TS#3t«ai©^l:^4^die.^Jfi«»1 10 7-108 

25 
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•H NMR(400MBz, DMSO-d,) appm 8.18 (br, 3H), 7.60-7.57 (m. IH). 7.41-7.36 
5 Gd, IH), 7.25-7.22 On. IH), 6.93-6.86 (m, 3H), 6.71-6.68 On, IH), 5.40 (s. 
2H), 3.79 (s, 3H), 3.52-3.49 (m, IH), 3.47 (s, 3H), 3.32-3.30 On, IH), 
3.11-3.03 On, 2H), 2.86-2.82 On, IH), 1.92-1.90 On, IH), 1.75-1.71 On, 
IH), 1.59-1.46 On, 2H). 
MS OBSH) 513 mi. lOOX) . 

10 mmm i o s 

'H NMR (400MHz, DMSO-d,) 6ppm 8.15 (br. 3H), 7.59-7.49 On, 2H), 7.22-7.12 

Ob, 5H), 6.69-6.65 On. IH), 5.42 (d, 1=17. 9Hz, IH), 5.37 (d. 1=17. 9Hz, 

IH), 3.51-3.48 On, IH), 3.46 (s, 3H), 3.30-3.28 On, IH), 3.10-3.02 On, 

2H), 2.85-2.80 On, IH). 1.90-1.88 On, IH), 1.73-1.71 On, IH), 1.55-1.47 
15 On, 2H). 

MS OBSH) 549 (MHl, lOOX) . 

m&m 10 9 

8-[(3R)-3-T5 y tf'^U >>>-l-'r;W-7-(2-^ P n^>i?JV')-l-p^5^;i/-2-^;i/3!|N 
20 U y-1. 7->?k H □-6H-:/'J >-6-:r> 
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Jl/X;V>fcr:;W-l,7->?bHa-6H-:/U>-6 (10 mg) fc^;P3|NU> (2 mL) SUP 

w^^mvr^immmmm^ti. K^^mk^nx^xz-^mk. h;i/x> (20 

5 mL) ^^Dn^ME^ST-Sclt^ 3 011 Dig Lfco ^^^^?tM^?o v h^^7 

(5/U*y;K ^pn5jN;i.A/^iS'y-;p = 8/1) Ti^iat-SJi^ifcioT^ 

^(Dit^m (5 mg) 

'H NMR (300MHz. CDCl,) 6 ppm 7.42-7.38 (n. IB), 7.22-7.14 (n, 2H), 6.84-6.8 
1 (d. J=7.5Hz, IB), 5.51-5.50 On. 2B), 3.87-3.83 (n, 4H), 3.54 (s, 3B), 3. 
10 46-3.45 On, IB), 3.31-3.30 On, IB), 3.23-3.20 On, 4B). 2.97-2.93 On, 2H), 
2.76-2.68 On, IH). 1.80-1.74 On. 3H), 1.26-1.24 On, IB). 
MS (ESIO 458 (MHl. 49!i;) . 

HiS^J 110 

15 8-[(3R)-3-75 y tT'^U S?>-l-'r;W-7-(2-;^DD^>i^;W-l-;pt5^;l^2-7xn 



;W1, 7-i?t: KD-6B-:/U >-6-:t> 




8-::^a^-7-(2-^ DD'^>s;jl/)-i-;pt5F;i^2-7xn;i/-i, 7-i^t: 1«d-6H-:/u 

>-6-:t>(250 mg)©X^y-;W^ (2.0 mL) t(R)-tert-3-:^5^;Hf'^U 
20 >-3-<;W*;i/n;?l-h(291 mg), >?-ryynt!Jl/X5^JWT5>(0.304 mD^^ftl 
. ^> ^^^bTRI&li^^l00'CT3I^PBl^Lfco XiJ'y-jl/^iiJE®*^, J^iSfcTjc 
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)v = 20/1) n^m-mmv. ^rm^mc fpfm^^^z-jviLQ mDizm 
. 5 ^m^mmmm-^^iii'v. mm(Dit^^ (44.1 mg) 

'H NMR (400 MHz, CDCl,) 6 ppm 7.59-7.54 (m, 2H), 7.52-7.47 (m, 3H), 7.47-7 
.42 (m. IH). 7.27-7.22 (m, 2H), 6.92-6.87 (m. IH), 5.61-5.56 (m, 2H). 3.6 
0-3.55 (m, IH), 3.46 (s, 3H), 3.33-3.28 (m, IH), 2. 97-2.92 On, IH), 2.90-2 
.85 (m, 2H), 1.95-1.90 On, IH), 1.70-1.65 (m, IH), 1.47-1.42 (m, IH), 1.3 
10 0-1.25 (m, IH). 

MS (BSH) 449 (H^+1, lOOX) 

mmm m 

^ 8- [ (3R) -3-T ^ 7 1!^ U >-l J W -7- (2-tJ7 P D ^ > -6-:t^ V -6. 

15 7-^t H P-iH-:/u >-2-;^j;i/j|^^-> V- h 



X5^;W 4-T5 /-2-{(3R)-3-[(tert-:/h^'>*;i/3j?n;i/)T5 t!^U 5?>-l- 

'i';W-i-(2-^PD^>>?;i/)-iH-i'5^i/-;W5-:^7;i/3j^^>'l/-h(478 mg) ®i 

, 4-i^:t^-y->^?ge (2 mL) fcS^T/ ^m^5^;K0. 397 mL)3^Z/4N:^m/ 
20 1, 4-i?:t^1^->^^^ (10 mL) ^in;l. ltW+25'CT3 HPBlMbfc^JC^ 7 
O-CTlOI^F^Jni^U^Co S*&^tRSMrailSL. ^Stc:ga»M#7K(50 mD* 

if'yy^f- ('>U*y;W, ^^no3)N;i/A/>^:5^/-;i/=100/l~8/l) TMSUT^ 
25 mmt-^^ (63 mg) *#;fco 

•H NMR (300MHz. CDCl,) 6 ppm 7. 42-7. 38 On. IH). 7.29-7.17 (m. 2H), 6.82 (d. 
J=5.9Hz, IH), 5.56 (s, 2H), 4.03 (s, 3H), 3.80-3.76 On, IH), 3.34-3.41 ( 
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m, IH), 3.31-3.20 (m, 2H). 3.02-2.95 (m. IH). 2.12-2.10 (m. IH), 1.74-1.72 

On. 2H), 1. 59-1.57 On, IH). 
MS (ESI+) 417 (MHl. lOOX) . 

X^;i/ 8-[(3R)-3-7$ y If^U i?>-l-r;W-7-(2-i^DD^>5?;W-6-;r=I^V-6. 

7-i?t: Ha-iH-:/U >-2-:jtj;i/2j^4^>'^- h 



10 ^^^^h^. 

'H NMR(300MHz, CDCI3) (5 ppm 7. 40-7. 37 (m, IH), 7.25-7.15 (m, 2H), 6.82 (d, 
J=7.3Hz, IH), 5.57 (s, 2H), 4.47 (dd. J=7.1, 14.3Hz, 2H). 3.79-3.74 (m, 
IH). 3.35-3.19 (m. 2H), 3.14-2.90 On, 2H), 2.08-2.06 On, IH). 1.74-1.61 On 
. 3fl), 1.44-1.40 (t, J=7.0Hz. 3H). 
15 MS (BSU) 431 (MHl. lOOX) . 

mmmi i 3 

8-[(3R)-3-T5 y tf'^U >?>-l-r ;W-7-(2-i^ U U-^-y)V:tUOP)V)-i-y3L 
/ ^i/-l. 7->?t: H P-6H-:/U >-6-:t>' 



'H NMR (300MHz, CDCl,) 6 ppm 7.53-7.21 On. 9H), 6.85-6.83 On. IH), 5.49 (s. 
2fl). 3.41-3.37 On. IB). 3.23-3.21 On. Ifl). 2.89-2.86 On, 2H). 2.72-2.69 
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On, IH). 1.87-1.85 (m, IH), 1.64-1.53 (m, 2H), 1. 25-1.23(m, IH). 
MS (BSI+) 451 (tf+1, lOOX) . 

#3t«a|3l 

.5 teT\-:/^)V {(3R)-l-[7-(2-:J7on'^>>^;i/)-l-pt^;P-6-:t-=»^y-2-7x/+>'-6 



7-cy-;Kl.45 g)©5^h^t:KP7^>^^ (40 mL) izm^MOyi^miti- 

hu-^A (0.56 g) ^MXT. 2sx:-vimmm^vrc. c(DRji^mzieTt-zr^ 

10 ;W {.(3R)-l-[7-(2-i7DP'^>S?;W-l-;;t5^;i/-2-(pt5';WX;i/3|N-;W)-6-:r:^y-6, 
7-i^l:: HD-lH-yU >-8-r;W kT^U i^>-3-r;W:«7;Wt^- h (3. 85 g)0x h ^ 
bh-P77>^ (10 mL) &irrbT25'C7?3I^K^L;fe. 

^k7>^n'i7A7K»«^(5o mw^mx. 7-h^\i\iuy^>^mmm^vrcmz 

^^DA^^;^A(50 mL)l?3|IIttaiL}fc„ h U '^AT^itL. 5 

M '\^1J->/»Kx5";i/= 10/1 -1/1) T^igbT. ^©Bfi«)i|& (4.30 g) S# 

'HNMR (300 MHz, CDCI,) fippm 7.43-7.38 On, 3H), 7.28-7.15 On 5H), 6.76 (d 
. 1=7. 3Hz, IH). 5.59 (d, J=l 7.0Hz. IH), 5.49 (d. J=l 7.0Hz. IH), 4.78-4.76 
20 On, IB), 3.72-3.70 On, IH). 3.63 (s, 3H). 3.39-3.34 On, IH), 3.00-2.93 On 
. 3H). 1.71-1.40 On. 4H). 1.40 (s, 9H). 
MS OBSH) 565 (MHl, lOOH;) . 




^m'Ltmm.oy^sw^. mmms 2^-39. ##i»j5 7> ##^59-66 

25 . ^^xm%m 8 0 ~ 1 1 2 CD'fb^!!^lS-&^Lfc, 
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NHBoc 





#^0!3 2 




##096 2 




o 

inr° 


-4^ /rrt /> 

w^mS 3 






mm3 4 






#^093 5 




6 4 


##093 6 


jCr 










##^3 7 




##096 6 


ill-lliDI O O 

w^iln 3 8 


V 


-^■U ini Q n 
W^Wo 0 






##093 9 




##098 1 




OMe 




##0IJ5 7 




##098 2 




OEt 




##095 9 




##098 3 


##09 6 0 


F,CO^O 


##098 4 




OCF3 




##096 1 







MeO^O 
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OMe 



MeO 



MeO 



MeO 



OMe 
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19 1 



MeO^O ^Oy^^O 
##fiW8 8 F 



##008 9 II I FsC^O 



1 0 0 



a' 



##0119 3 ^~^°iQr «Ms«io3 3r°T0'° 

##619 4 o 
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0%m3 2 

'H NMR (300 MHz, CDCl,) 6 ppm 7.42-7.38 (m, IH), 7.24-7.15 On 2H). 6.80-6. 
5 74 On, 3H), 6. 66-6. 63 On, IH), 6.00 (s. 2H), 5.59 (d, J=l 7.1Hz, IH), 5.49 
(d, J=17.1Hz, IB), 4.78-4.76 On, IB), 3.73-3.71 On, IB), 3.60 (s, 3H), 3. 
40-3.35 On, IB), 3.01-2.94 On. 3H), 1.66-1.40 On, 4H), 1.40 (s, SB). 
HS OBSI+) 609 (MHl, lOOX) . 
##^'13 3 

10 'HNMR (300 MHz, (3)Cl3) 6 ppm 8.55-8.52 On, 2H). 7.68-7.65 On, IB), 7.42-7 
.36 On, 2B). 7.22-7.16 On, 2H), 6.77 (d, J=7.3Hz, IB), 5.59 (d, J=16.9Hz, 
IB), 5.50 (d, J=l 6.9Hz, IH), 4.75-4.73 On, IB), 3.72-3.70 On, IH), 3.65 ( 
s, 3B), 3.41-3.38 On. Ifl), 3.06-2.93 On, 3B), 1.73-1.40 On, 4H), 1.40 (s, 
9B). 

15 ##^3 4 

'BNMR (300 MHz, CDCI3) fippm 7.42-7.34 On, 3H), 7.22-7.01 Oo. 9H), 6.76 ( 
d, 1=7. IHz, IB), 5.60 (d, J=17.0Hz, IH), 5.50 (d, J=17.0Bz, IH), 4.77-4.75 
On, IB), 3. 76-3.74 On, IB), 3.62 (s, 3B), 3.40-3.36 On, IB), 3.04-2.95 ( 
m, 3B), 1.72-1.40 On, 4B), 1.40 (s, 9H). 
20 0%mS5 
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'e NMR (400MHz, CDClj) 5 ppm 7.41-7.36 (m, 3H). 7.20-7.17 (in, 4H), 6.75 (d, 
1=7. 3Hz, IH), 5.57-5.52 d, 2H), 4.83-4.78 (m. IB), 3.77-3.72 On, IH), 3. 
61 (s, 38), 3.38 (dd, J=3.4, 12.6Hz, IB), 3.06-2.95 (m. 3H), 1.75-1.45 On 
. 4B), 1.40 (s, 9H). 
.5 MS (ESI+) 599 (M*+l, 66!i;) . 
##^J3 6 

'B NMR (400MHz, CDCI3) fippm 7.40 (d, J=7.7Hz, IH), 7.21-7.17 On, 4H), 7.1 
4-7.09 On. 2H), 6.75 (d, J=7.4Hz, IH), 5.59-5.54 On, 2H), 4.83-4.78 On, IH 
), 3.77-3.72 On, IH), 3.62 (s, 3H). 3.37 (dd. J=3.4, 12.4Hz, IH), 3.04-2.9 
10 5 Oo, 3H). 1.75-1.45 On. 4H). 1.40 (s, 9H). 
MS (ESI+) 583 (MHl. 67!K) . 

'HNMR (300 MHz. CDCl,) dppm 7.96-7.94 On, IH), 7.86 (s, IB), 7.52-7.39 ( 
m 3H), 7.22-7.16 On, 2H), 6.76 (d, J=7.0Hz, IH), 5.59 (d, J=16.9Hz. IH). 5 
15 .50 (d. J=16.9Hz, IH). 4.76-4.74 On, IH), 3.92 (s, 3H), 3.72-3.70 On. IH), 
3.64 (s, 3H), 3.40-3.35 On, IB). 3.03-2.92 On. 3B). 1.. 75-1. 41 On, 4B). 1. 
40 (s. 9H). 
##^5 9 

MS (ESI+) 637 (MHl, 96!i;) . 
20 ##^J6 0 

MS (ESI+) 649 (MHl, 9231) . 
#^«SJ 6 1 

'HNMR (300 MHz, CDCI3) dppm 7.44-7.17 On, 7H), 6.80-6.77 On, IB). 5.59 ( 
d, J=17.1Hz. IB), 5.49 (d. J=17.1Bz. IB), 4.75-4.73 On, IB). 3.72-3.70 On 
25 .IB). 3.64 (s, 3B), 3.40-3.35 On. IB). 3.00-2.94 On. 3H). 1.71-1.60 On, 4 
B), 1.40 (s, 9B). 
#%<BJ6 2 

'HNMR (300 MHz, CDCl,) 6pm 7.59-7.51 On, 4H), 7.42-7.39 On, IH), 7.23-7 
.16 On, 2H), 6.76 (d, 1=9. OHz, IH), 5.59 (d. J=17.1Hz, IB), 5.49 (d, J=17. 
30 IBz, IB), 4.72-4.70 On, IB), 3.73-3.71 On, IB), 3.63 (s, 3B). 3.42-3.38 ( 
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1, IH), 3.06-2.93 (id, 3H). 1.73-1.48 On, 4H), 1.40 (s, 9B). 
3 

'H NMR (300 MHz, CDCl,) dppm 7.42-7.33 (m, 2H), 7.22-7.15 On, 2H), 7.05-6 
.96 (m, 3H), 6.75 (d, J=7.9Hz, IB), 5.59 (d, 1=17. OHz, IB), 5.49 (d, J=17. 
.5 OHz, IH). 4.78-4.76 (m, IH). 3.72-3.70 On, IH), 3.61 (s, 3H). 3.41-3.36 ( 
m. IH), 3.01-2.94 On, 3H). 1.74-1.61 On, 4H). 1.40 (s, 9H). 

##^^6 4 

•H NMR (300 MHz, CDCI3) 6 ppm 7.42-7.39 On, IH), 7.32-7.15 On, 3H), 6.84-6 
.75 On, 4H), 5.59 (d, J=16.8Hz, IH), 5.49 (d, J=16.8Hz, IH). 4.76-4.74 On, 
10 IH), 3.81 (s, 3H), 3.74-3.72 On, IH). 3.62 (s, 3H), 3.39-3.34 On, IH), 3. 
02-2.94 On, 3H). 1.71-1.58 On, 4H). 1.40 (s. 9H). 
##^6 5 

'H NMR (300 MHz, CDCl,) a ppm 7.42-7.38 On, IH). 7.22-7.15 On. 2H), 6.78-6 
.75 On, IH). 6.37 (s, 3H). 5.59 (d, 1=17. IHz, IH), 5.49 (d, J=17.1Hz, IH), 
15 4.75-4.73 On, IH), 3.78 (s, 6H), 3.73-3.71 On, IH). 3.61 (s, 3H), 3.40-3. 
35 Oo, IH), 3.02-2.94 On. 3H), 1.76-1.59 On, 4H), 1.40 (s, 9H). 
##^J6 6 

'H NMR (300 MHz. CDCl,) $ppm 7.42-7.38 On. IH). 7.30-7.15 On. 3H). 6.80-6 
.71 On. 4H). 5.59 (d. J=16.9Hz. IH); 5.49 (d, J=16.9Hz, IH). 4.73-4.71 On. 
20 IH), 3.87-3.83 On, 4H). 3.73-3.71 On. IH), 3.61 (s, 3H), 3.38-3.35 On, IH 
), 3.19-3.16 On, 4H), 2.99-2.93 On, 3H), 1.74-1.46 On, 4H), 1.40 (s, 9H). 

##««J 8 0 

MS (BSI+) 595 (M»+l. lOOX) . 

25 MS OBSIO 595 (HHl. 92%) . 
##«ai8 2 

MS (BSH) 633 (MHl, 75X) . 
#%«aj8 3 

MS flSSH) 625 (MHl. 8551;) . 

30 mm8 4 
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MS (ESI+) 539 (MHl, m) . 
##«fiJ8 5 

MS (ESH) 623 QtH, 80X) . 

.5 MS (BSIO 623 OtH, m) . 
##«fy 8 7 

MS (ESI+) 623 (MHl, 10035) . 

p%ms 8 

MS (ESI+) 649 (MHl, 53!i;) . 
10 8 9 

MS CBSH) 609 Qtn, lOOX) . 
##^9 0 

MS (BSI+) 581 (M*+l, 75J;) . 

##^SJ9 1 

15 MS (ESI+) 623 (MHl, 903;) . 
##^J9 2 

MS (ESH) 623 (MHl. 76X) . 
##099 3 

MS (ESI+) 637 (M^+1, 90%) . 
20 ##^J 9 4 

MS (ESI+) 637 (MHl. lOOii;) . 
##^J 9 5 

MS (ESI+) 635 (MHl, 713;) . 
##^J9 6 

25 'H NMR (300MHz, CDCI,) 5 ppm 7.42-7.38 On, IH), 7.32-7.15 On, 3H), 6.96-6.75 
(a, 4H), 5.59 (d, J=l 7.0Hz, IB). 5.49 (d, J=l 7.0Hz, IH), 4.75-4.73 (m, 
IB), 3.74-3.72 (m, 2H), 3.62 (s. 3H), 3.38-3. 35 (m, IH), 3.02-2.98 (m, 
3H), 1.78-1.41 (i, 4H), 1.40 (s, 9H). 0.79-0.78 On, 4H). 

MS (ESI+) 621 mi. m) . 

30 9 7 
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MS (ESIO 635 (MHl. m) . 
##^J9 8 

MS (BSI+) 631 (MHl. . 
##^9 9 
. 5 MS (ESI+) 645 (tf+l, lOOX) . 
##^J1 0 0 

MS (ESH) 663 (M*+l, lOOX) . 
10 1 

MS (ESI+) 681 (MHl, lOOX) . 
10 ##0i|lO2 

MS (BSI+) 659 (MHl, lOOX) . 
10 3 

MS (ESI+) 657 (MHl. 87X) . 
##0i|l 0 4 
15 MS (ESH) 639 (MHl, SSX) . 
##^J 10 5 

MS (ESI+) 653 OiHl, gOX) . 
##^J 10 6 

MS OSSI+) 653 (tf+1. SOSli) . 
20 10 7 

MS (ESH) 595 (MHl. Tex) . 
##{^J 10 8 

MS (ESH) 643 (MHl, 40!i;) . 
10 9 

25 MS (ESH) 707 (M*+l, lOOii;) . 
0mm 110 

MS (ESH) 609 (tf+1, 75!i;) . 

##^aii 1 1 

MS (ESH) 631 (M*+l. m) . 
30 1 1 2 
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MS (ESI+) 679 (MHl, m%) . 
##^J 1 1 3 

t er { (3R) -1- [7- (2-;^ ^)V'^>i^)V) 5^;W-6-:r^ V-2-7 x y + '>-6 



MS (BSH) 545 (M*+l, 88X) . 

1 3tmm(D:^m'v. m^T^P^mo^it^mii^^^mi 14-12 
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NHBoc 







R* 




#^1 1 9 




mm^ 1 5 "^^^lOr^ 


##0fl1 20 




mm^ 1 6 ^*°iQr° 


##^1 2 1 




mm 1 1 7 >°TQr° 




MeO 


#^f^J 1 2 2 






##^1 2 3 





114 

MS (ESI+) 561 (M*+l, 81X) . 
5 ##«?8115 

MS (ESI+) 575 (MHl, lOOX) . 
##««J 116 

MS (BSI+) 589 (MHl, lOOX) . 
0%mi 1 7 
10 MS (BSH) 603 (MHl. 100%) . 
118 

MS (BSH) 629 (HHl, 100%) . 

119 

MS (ESI+) 637 (MHl, 70!i;) . 
15 #%^12 0 
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MS (ESI+) 611 (MHl, lOOX) . 
2 1 

MS (ESI+) 629 (MHl, lOOX) . 
12 2 

.5 MS (BSI+) 593 (tf+1, lOOX) . 
12 3 

MS (ESI+) 589 (MHl, lOOX) . 
12 4 



15 MS (ESH) 583 (M^+l, 54%) . 

p^ms 1 tmm(D:&^'v. Mm-^^m(oit'^mi)^^m%mi 25-126 
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NHBoc 



1 2 5 

##091 2 6 

^mi 2 5 

MS (ESI+) 613 (MHl. lOOX) . 

##^SJ 12 6 

MS (ESI+) 649 (MHl. lOOX) . 
##<f!l4 0 

6-:t^v-6. hp-ih-:/u >-8-'f ;w tf^u >^>-3-r;w*;w\*;*- h 




t er t-y5^;K (310 -1- [7- (2-^7 D D ^ >S?jW -1-^ 5^;W2- 5^;WX JP5jc:i;i/) - 

6-:t^v-6, 7-':?k Kn-iH-yu >-8~f ;W tr^u s^^-s-rM^jwtpt- h oio 

iDg)©xh7kHD7^>filllS (10 mL) »c:3-pt h+>/7xn;i/T^^:^'>C7A:/ 
25'Ctc:#MLT3I^F5^b:/S:. i:©S;S^IKfc®fp:^^b7>t-C7A7K^(50 
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mDtilJaX. 5^h^tHn:7^><&MJEE@*b:fc^fc^PP3K;i/A(30 mL)T3 

y-;v=3o/i) -r^sLT. mmommm (ii8 mg) ^mz. 

.5 'HNMR (300 MHz, CDCl,) dppm 7.41-7.34 (m, 2B), 7.21-7.18 On, 2H), 7.11-7 
.01 On 3H), 6.84-6.82 On, IH), 5.66 (d, J=17.0Hz. IH), 5.55 (d, J=17.0Hz, 
IH), 4.86-4.84 On, IH), 3.82 (s, 3H), 3.74-3.72 On, IH), 3.47 (s. 3H), 3.4 
7-3.43 On, IH), 3.10-3.03 On, 3H), 2.07-2.05 On, IH), 1.75-1.43 On, 3H), 1 
.42 (s, 9H). 

10 MS (ESI+) 579 (tf+1, 19«) . 

##1^4 1 

x5^;p [8-{(3R)-3-[(tert-:/h:^^->*;wjl?n;i/)7$y] tr^u>?>-i-'f;w-7-( 

2-i^DO^>>?;0-6-:t-=^^V-2-7jcy^'>-6, 7-i?t HD-lH-yU >-l-f ;WT-fe 
15 y—h 




[8-{(3R)-3-[(tert-::/h^>';«7;i/Jl^-;i/) 7^ /] fcf^U i^>-l-'r;W-7-(2-ir D 
D^>>?;W-6-:r^y-2-7xy+5/-6,7-5?t HD-lH-yU >-l-^;WBgfe (179 
ing)©N, N->?pt5^;WJiN;PAT$ H^fK(3.0 mL)fcXi?/-;K 0.083 mL), 
20 l-X^;V-3-(3-i^^5^;|/75 y :/Dtf;W*;V:^?5^'f $ HJfiife^(169 mg), 1-t K 
D4^'>'^>yhU7y-;i' (119 mg), hUX^;i/75>(0.122 mD^m, R 

25 (vu:«7y;K '\^ij->/»Bix5";i'=5/i~i/i) -^^m-nmi^. m^oBma 

(92. 6 mg) 

'HNMR (400 MHz, CDCl,) 6 ppm 7..44-7. 39 On, 38), 7.26-7.16 On, 5H), 6.83-6 



wo 2004/096806 



PCT/JP2004/D06104 



2 8 5 

.78 On, IH), 5. 55-5.50 (m, 2H), 4.96 (s, 2H), 4.84-4.79 On. IH), 4.22 (q. 
J=7.1H2, 2H), 3.77-3.72 On. IH), 3.42-3.37 On. IH). 3.05-3.00 On, 3H), 1.7 
6-1.50 On, 4H), 1.40 (s, 9H). 1.26 (t, J=7.1Hz, 3H). 
MS (ESI+) 637 (tf+1. 73*) . 

[8-{ (3R)-3-[(tert->^ h^v:?!};!/^;!/) 75 /] tf^ U >'>-l--r ;W-7-(2-i? P 

D^>i?;i')-6-:t^v-2-7x/^v'-6, 7-vfc hd-ih-:/u >-i-f ;WSfm 




10 TU;)/ [8-{(3R)-3-[(tert-:/h^$^;jt;;P3i?-;i/)T5/]tr'^u>^>-i-r;w-7- 
(2-i7DP^>>?;W-6-:t^y-2-:7xy^ri^-6,7-5?t hp-ih-:/'J >-i-r;WT 

irx-h(330 ing)©xh^kHP7^>i§?ge(5.0 mDfc. 0*C-exh^^XhU 

:7xn;p3^7>:7^yA^>?':7A(i8 mg), ^;I/j1^u xo.0532 mD^iin^, Rmm 

, ^pp3i>;PA/pti$'y-;i/=ioo/i~ioo/3) r^m-n^u M©i«iti (37 
2 Bg) &#;feo 

'HNMR (400 MHz, CDCl,) fippm 7.42-7.37 (n, 3H). 7.26-7.16 On, 5H), 6.79 ( 
20 d, J=6.7Hz.lH). 5.53-5.48 On. 2©, 4.99 (s. 2H). 4.84-4.79 On, IH), 3.77-3 
.72 On, IH), 3.42-3.37 On, IH), 3.02-2.97 On, 3H), 1.74-1.50 On, 4H), 1.39 

(s. 9H). 
MS (ESI+) 609 (MHl. 7011;) . 

25 ##^4 3 

8-{(3R)-3-[(tert-:^h:^>'5!j;i/5i?-;W75 y] t!^U e^>-l-^;W-7-(2-i7np 

'^>S?;W-6-:t^y-6, 7->?k KP-iH-yU >-2-;^7;Wii^>^ 
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286 




8-{(3R)-3-[(tert-:/h:^'>;it;;P3j?-JI/)7$y]t!'^U5?>-W;W-7-( 
l-f^ D D/<>i?;W-6-:f Kn-lH-:/U >-2-;«j;i'3i?:^^'>^- h (98 m 

g) (D^iJ^y-JV (6 mL) RlXxh9t:Hn7^> (4 mL) 1 NTKBI-ffc 

5 ^V'^)^himm. (0.379 mL) ^«0o<O?iTbT, SiS 
^iS^MJEg^UfcmtC. 10!i;^X>^;ic^Sg (50 mL) ^in;^^^ DDTjNjWA (50 

mL)T2ieittaiLfc. ^wm-^wmwiirY^)^ hrmm^. ^^k^mje 

SIgLT. ^©Bfitli^ (98 mg) 
MS (ESI+) 503 (MHL 28%) . 

10 

##^4 4 

Xert-Zf^JV ((3R)-l-{7-(2-i^PD^>>?;l/)-2->'Ty-6-::t^y-l-[2-:t^V-2- 

(t!U >>>-2-i';i/T^ y)x5^;i/]-6. 7-i^t Kn-iH-:/U >-8-<;W tf^u >^>-3- 
-f;i');iE7;WN*^-h 




[8-{(3R)-3-[(tert-:/h^->:!57;i/sI?n;W75 /] fcf^U -J>-\-^ M-l-{2-i7 u 
D^>>?;W-2->'7/-6-^^y-6. 7-S?b HD-lH-:/U >-l-f JW»II(47. 8 mg) 
0N, N-S^;>^5^;i/5j>;WA75 K^d.O mL) fc2-75 / tTU i^X 16.6 mg), 
l-X5^;i/-3-(3-v^;t5^;VT^ / :;^D e;P) 5t;;i/3l^>?'f 5 H*tmii(33. S mg) > 1- 1 K 
20 U^=y^y-/V^)7'/—)V (23.8iiig), h U X5^;P7$ >(0. 0244 mL) <&iP^, S 
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4. 9 mg) ^ntco 

•HNMR (400 MHz. CDCl,) dppm 8.98 (br, IH), 8.26 (d. J=0.9Hz. IH). 7.73-7 
.68 Ob. 2H), 7.38 (d, J=7.8Hz, IH). 7.24-7.19 On. 2H). 7.10-7.05 On. IH). 
6.78 (d. J=7.0Hz. IH). 5.62-5.57 On, 2H). 5.07 (s. 2H). 4.78-4.73 On. IH) 
.5 . 3.80-3.75 On. IH), 3.57-3.52 On. IH). 3.28-3.23 On. IH). 3.12-3.07 On, 2 
H), 2.04-1.50 On, 4©. 1.41 (s, 9H). 
MS (ESI+) 618 QtH, 37X) . 

##i?a4 5 

10 [8-{(3R)-3-[(tert-:/h4^i/*;V2j?:iJl/)7S7] \f^^Jz^>-l-( M-l-i2-i^U 

n'^>5?jW-2-i/T/-6-:f =^y-6. 7->?t Hn-iH-:/'J >-w ;WS^K 




TUJP [8-{(3R)-3-[(tert-yh^v:^j;Vfc;l/)y5/] b!^U5?>-l-f ;W-7- 
(2-^DP^>v';W-2->Ty-6-:r=^y-6. 7-i?t HD-lH-yU >-l-'r ;W 7-fe7" 
15 -h(166 mg)®7^h^t:HD7^>^l^(1.4 mDlC. CCTx h7=^X h U 7x 
n;|/j|%X7^yA^S^l>A(18 mg), ^:;i/il^U>(0.0532 mD&iP^, SI&^^O 

20 irDn7h;i/A/pt^/-;i/=100/l~100/3) T^H-M^b, ^0S«)#» (145 m 
g) mtzo 

•HNMR (400 MHz, CDCl,) 6 ppi 7:44-7.39 On. IH), 7.25-7.20 On. 2H). 6.81-6 
.76 On. IH). 5.59-5.54 On, 2H), 5.00 (s, 2H), 4.78-4.73 On, IH), 3.78-3.73 
On, IH), 3.42-3.37 On, IH), 3.04-2.97 On. 3H), 1.81-1.56 On. 4H). 1.40 (s 
25 , 9H). 

MS (BSIO 542 (HHU 53%) . 
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##^4 6 

^ b ^NHBoc O NHBOC 

5 V>7^D-hU;K286 mg)0N, N-v'^^^JP/lNjPAr 5 (15 mL) t6 

OiK^MWTK^^k:^ h U "^^A (64 mg) ^JD;1T, SO-CT 1 I^Famj^L^fc. ^OK]^ 
mm^2iX: \Zl!^m VTler i-f'^JV { (3R) -1- [7- ^;i/-2- ( 

};«7JWn^-h(220 iiig)©N. N-i?pt5^;i/5}N;WA7$ (5 mL) SStTL 

1i->/»mx^;P=lO/l~l/l) T^KbT, (33 mg) ^nt^. 

'HNMR (300 MHz. CDCl,) (5 ppm 8.03-8.00 (m, 2H), 7.71-7.42 (m. 4H), 7.26-7 
15 .23 On, 2H). 6.86-6.84 On, IH), 5. 65-5.55 Oa. 2H). 5.14-5.12 On, IH), 3.6 
9-3.67 On, IH), 3.51 (s, 3fl), 3.46-3.39 On, IH), 3.17-3.05 On, 3H). 1.83-1 
.42 On, 4H), 1.41 (s, 9H). 
MS (ESI+) 577 (MHl, 3551;) . 

20 ##^aj4 7 

t er t-:/^;i/ { (3R) -1- [7- (2-iJ7 o P <y-J)V) -1-^ 5';i/-2- (2-:^-75^;i/7>;i/J}^:::;i' 

)-6-:r^y-6, 7-s?t: HD-iH-yu >-8-'r;i/] tT'^u >?>-3-r;w*;pn^- h 




tert-:/5^;W {(3R)-l-[7-(2-i^DD^>e;;W-l-;jt5^JW2-(2-:^75";P^:t)-6- 
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:r=^y-6, 7->^k Hn-1H->^U >-Z-^M tf^U i^y-Z-i Mtl)W^:^- h (170 mg 
)<Dmm (10 mL) ^^X^:^^y^-)Vm^ (2 mL) {c3>k^T> ^>if:^y'>m^ 
h^J'^A (114 mg) 07K^|g (1 mL) ^MX. ^iZZQ%MmitMMJi^mm. (0.3 

99 mL) ^\$>^<r)mrLx. zQ^m^x^izm^vx emm^LTc, ^i^m^ 

.5 *MJES*L. h;Wx> (30 mL) *in;JL> ^S*t--5eii?&3@«lt)jgbfc, 
ffi»aW7lc(30 mDSJD^, i7pnjJ>;i/A(30 mL)T2|HlJ*ffibfc. 

^a-^h^yy^- izy^Jtf^M '\^li->/B^g|x5';P=5/i~i/i) xm^lyX 
> ^©gm (37 mg) ^mzo 
10 MS (BSI+) 663 (MHl. 24X) . 

##^4 8 

ter t-:^5^;i/ { (3R)-l-[7-(2-:J? P U^>z^M-l-:^^)V-2-(:2-i-y^)V'^^)-6-:t 

15 b NHBoc NHBoc 

2 -:^7^;^5':t-;K400 ing)©7^h^kKP7^>^liS (20 mL) lc:608;^« 
©*^^b:^-bU«:7A (80 mg) ^DD^T. 2513^1 I^K^L:^. JKDSlS^^Je^fct 
ert-::/5^;i/ {(3R)-l-[7-(2-i^ P u^>i^)V)-l-:A^)l^-2-i:A 5^;i/X;l/3)^n;W-6- 
:t^y-6.7-5?h HP-lH-:/U>-8-r;W tr^U5?>-3-'r;W5t;;Wt^-b(275 mg 

20 )©T-h^kHo7^>^?ig (10 mL) ^mTvx2bx:xmmm^vrco Rji^m 

^tC^OP5}N;i/A(30 mL)T3llIJ4mL^. WaM2rl(l7K^^lltm:^ h U >>AT^b 

*y;k i'PPsHjPA/:jt^/-;i'=ioo/i~2o/i) xmmvx. ^©ew«a (26 

25 5 mg) 

MS (BSH) 631 (M*+l, 77!i;) . 
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^m4 9 



5 4,5-e^i7nD-l,2.3-$?5^TyU^7Ai7aU F(663 ii!g)©e?^Dn;>t3^>^Jg (1 
0 mL) tX5^;i/ 4-T$y-2-{(3R)-3-[(tert-:/h=^^v':jt7;i/3}?n;WT^y]tf^ 

u 5^>-i-r ;w-i-(2-i7 D D^>>?;w -iH-r $ ^y-;w5-;!57;i/3j?^>^ i/- h (304 

mg) ©>?^Dnp^:$'>'^S^ (10 mL) ^UaX. trU>?> (0.512 mL) (D-J^U 

Uyf^^ymm (2 mL) ^^j^TtT, 25x:'vmmm^Lrco c<DKmmm\z^h 

10 ^kHP7^>(20 mL)^iPj^T"fe^-r h^iaU Rf^m 
^'Kl©xh^tl<D7^>^Jg(20 mL) $0'CK:?&^bT2Npt5";i/Tk>/^h^ 
tFP7^>^iK(15 mL)Sl5)c»<D«ITL. #i'«?K:25'Cfc#jaLTi^^^L 

5^h^t:HD7^ >SMJEEM*L;fc^fcSi&^fciosi;^m:<7 U ^J^^mm (50 
mDSftl;^. i5'nD2i>;i.A(40 mL)i?3|HlfftaL/:fc. ^aM^il7K]tm:^hU'> 
15 AH^mv. 53i^. 5?igSrMffi^ti®U;fco =^sn;fc^S*:«7^A^ H^^f ^7 
{.=y^)ii^)V, ^^lJ->/l¥^x^;i/=io/l~l/l) TSUbT. ^©BW^ 
(199 mg) ^%Tz.. 

'HNMR (300 MHz, CDCl,) fippm 7.42 (d, J=7.5Hz, IH), 7.25-7.16 On, 2H). 6. 
72 (d, J=7.3Hz, IH), 5.64 (d, J=17.4Hz, IH), 5.55 (d, J=17.4Hz, IH), 4.70- 
20 4.68 Ob, IH), 3.78 (s, 3H), 3.53-3.49 On, IH), 3.38-3.34 On, IB), 3.24-3.2 
2 On, IH), 3.09-2.99 On, 2H), 1.80-1.48 On, 4H), 1.41 (s. 9H). 
MS (ESI+) 498 (MHl, 1003;) . 



25 leH-zr^)^ {m-l-[2-7^^)V-7-(Z-i7UU^>z^)V')-l-^^)\r-6-:t^V-Q, 




##|AJ5 0 
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NC 



O 




NHBoc 



o °P 

11 



NHBoc 



O 



7kHD77>^ae(5 mD^-TS-CtJ^UT. (6 mg) . ten-:f^)Vi^ 

;>^9^;i/->U;P^DU H (29 mg) . Rmeii-^^)V {(3R)-l-[7-(2-i7 0D'>^>i? 

'r;W:<7;|/A';t-h(44 iDg)O-7=-h^t:HD>'^>^^S(10 mL) ^Jn;^T 1 I^P^ft 

. ^^i^>/0^X5^;i^=l/l) T»MbT, *g©S««^ (12 mg) *#fco 
'H NMR (300 MHz, CDCl,) (5ppm 7.43-7.40 (m, IH). 7.24-7.16 (m 2H), 6.75 (d 
15 , J=7.1Hz, IH), 5.68 (d. J=16.8Hz, IH). 5.57 (d, J=I6.8Hz, IB), 4.71-4.69 
On, IH). 3,78-3.76 (m, IB), 3.70 (s, 3H), 3.52-3.47 (m, IB), 3.15-3.00 (m 
, 3B), 2.77 (s, 3B), 1.79-1.48 (m, 48), 1.42 (s, 9H). 
MS (BSI+) 515 (MHl, nX) . 

20 m^m 5 1 

tert-y^;W {(3R)-l-[7-(2-;^ DD^>S^;W-l-^5^;i.-2-(^5^;pg^:t)-6-:t+ 



^mnm%y. X^;i/ 4-T^/-2-{(3R)-3-[(tert-:/h^>'*;l/j|5x;WT5y 
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] }d< V -J>-\-^ M-\- il-^ □ uKy-JM-m-^ 5 ^^J-)\^i-fiMs^i/ V- 
h(3.64 ii(f>yf.^)-jyim. (30 mL) V^^^fv'T^- h (1.11 g) ^ 

inAT> i25'CT6i^F5Upfi^bfc. ^^m,^iix,\am\^xmcn^yt?K (2. 

10 g) *lin^T> St^i25'CK:#iaLT6itmil»y^bfc. M^S:^m*25'Ctc?^^ 

. 5 LT^iSb. 5iKfch;VX> (30 mL) <&mTMESiirr§Sf^<&4lHl^Dig 
bfc. K%m^^<07-V=7\^'^U'7=yymk (30 mL) JC^H^U'^i'A (2.10 g 
) ^inA, 0*Ctc:?^SlLT3^'fb^5^;i/ (0.948 mD <&i^TLT*>S25'Ct#ia 
LT4!^FB^a#L;t. HlS^^S{c:h;px> (50 mL) ^1S\XXW&W^'^^W^^ 
4lDl||DjgLfc. SiKjg-&«l^t7K(100 mD^m, i?DDjJn;1/A(100 mL)T3 

=5/1-1/1) T«SbT, «CDiW«& (4.20 g) 

'HNMR (300 MHz, CDClj) dppm 7.41-7.38 On, IH). 7.23-7.14 (in, 2H), 6.75 ( 
d, J=7.1Hz, IH), 5.60 (d. J=17.1Hz, IH), 5.50 (d, J=17.1Hz, IH), 4.78-4.76 
15 (m, IH), 3.77-3.75 (m. IH), 3.53 (s, 3H), 3.47-3.41 (b, IH). 3.06-3.00 ( 
1, 3H), 2.67 (s. 3H). 1.72-1.44 (m. 4B), 1.42 (s. 9H). 
MS (BSI+) 519 (MHl. lOOX) . 

2 8 

20 tert^:/5^;W {(3R)-l-[7-(2-^5^;l/'^>i^;U)-l-^5^;i/-2-(^5^;i/5^:f)-5-:t^ 
V-6. 7-k >^ H P-IH-T'U M tf^ U -J >-3-'f ;W} * Jl/A'p^ - h 




##«»| 5 1 12 8 ©<b^<^&^^Lfe, 

MS (ESI+) 499 (MHl, 86X) . 

25 

1 2 9 

t er t-y5^;P { (3R) -1 - [7- (2-^^ O D-5-7;i/:t P > 5?; W -1-;?^ 5^;k-2- (;j^ 
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'H NMR(400MHz, CDCI3) 6pm 7.35 (dd, J=5.0. 8.8Hz. IH), 6.92 (dt, J=3.0, 
5 8.4Hz, IH), 6.50-6.47 (m, IH). 5.54-5.43 On, 2H). 4.78-4.76 On. IH), 3.79- 
3.71 On, IH), 3.52 (s, 3H). 3.45 (dd. J=3.3, 12.2Hz, IH). 3.15-3.14 On, 
IH), 3.03-2.95 On, 2H). 2.68 (s. 3H), 1.83-1.57 On. 3H), 1.55-1.53 On. 
IH). 1.41 (s. 9H). 
MS (ESH) 537 (ll*+l, SStt . 

10 

2 

tert-butyl {(3R)-l-[7-(2-^DD^>':?;W-l-p^5^;P-2-(^^;|/7.;U*-;W-6- 

:*-^y-6, 7-e?t Ka-iH-yj >-8-<;W bf'^u >?>-3-r;i/};«;;WN*^- h 




1 5 47 1 muo-:^^^. m^m 5 2 (Dit^^^^^vrco 

'HNMR (300 MHz, CDClj) 6 ppm 7.44-7.41 On, IH), 7.26-7.18 On, 2H), 6.75 ( 
d, J=7.1Hz, IH), 5.66 (d, J=l 7.0Hz. IH), 5.55 (d, J=l 7.0Hz, IH), 4.69-4.67 
On, IH), 3.89 (s, 3H), 3.77-3.75 On, IH), 3.56 (s, 3H), 3.50-3.48 On, IH) 
. 3.18-3.16 On. IH), 3.07-2.97 On, 2B), 1.84-1.66 On, 3H), 1.52-1.48 On, 1 
20 H). 1.42 (s, 9H). 

MS (ESH) 551 (MHl, lOOX) . 

13 0 

t er t-bu ly 1 { (3R) -1 - [7- (2-;A >i^)V) -1-^ ^.;W-2- (:?l ^JVT.JV'^^DV) -6- 
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MS (ESI+) 531 (MHl, 66!i;) . 
3 1 

tert-butyl {m-l-n-i2-^uu-^-y)V:tU^>z^)V)-l-:^^}V-l-(^^)V:^)[^ 




'H NMR (400MHz, CDCip appin7.38 (dd, J=5.0. 8.8Hz. IB), 6.96 (dt, J=3.6. 6 
.6Hz. IH). 6.49-6.47 On. IH), 5.60-5.48 (m, 2H), 4.69-4.67 (n, IH), 3.89 ( 
s, 3H). 3.79-3.74 (n, IH). 3.56 (s, 3H), 3.54-3.52 (m. IH), 3.25-3.20 (m, 
15 IE), 3.07-2.93 (m, 2H), 1.88-1.85 On, IH), 1.76-1.74 (m, 2H), 1.57-1.54 Od 
, IH), 1.40 (s, 9H). 
MS (ESH) 569 (MHl, 37!i:) . 



##095 3 

20 tert-:/5^Jl/ {(3R)-l-[7-(2-^DP'^>$?;W-l-p<5^;W6-:t=^^V-2-(7xn;)/:j; 
-;W -6, 7-e^k Kp-ih-:/U >-8~f ;W k^U i^>-3-f M:^7;u;\*p^- h 
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##«fi4 7 tmmo:^^'^. 5 3 oit^^^^^vfto 

'HNMR (300 MHz, CDCl,) fippm 8.06-8.03 (m. 2H), 7.77-7.72 On. IH). 7.65-7 
.59 On, 2H), 7.41 (d. J=6.4Hz. IH), 7.24-7.16 (m, 2H). 6.68 (d. 1=7. 5Hz, 1 
5 H). 5.64 (d. J=l 6.8Hz, IH), 5.53 (d, J=16.8Hz, IH), 4.67-4. 65 (m, IH), 4.0 
4 (s, 3H). 3.71-3.69 On, IH). 3.41-3.38 On, IH), 3.02-2.94 On, 3H), 1.76-1 
.43 On, 4H). 1.39 (s, 9H). 

##095 4 

10 t er t-::/^;p { m -l- [7- (2-;Jr D >i^;W -l-;?^ 5^;i-6-:tJ^^y-2- (7 x:n;i/5^:t 
)-6, 7-v?t H P-iH-yu >-8-f ;W If >^>-3-f ;W;i!j;w\'^- h 




5^:t7xy-;K275 Big)0xh7k HD77>^?iK (20 mL) izm^moyf^^ 

it^h^)^A (80 mg) ^mT. ibx^rimmm^Lit, cois.mmmi^neTi-'f 

15 {(3R)-i-[7-(2-^PD'^>>?;i/)-i-^g^;i/-2-(>^5^;i/x;pjfc-;w-6-:t=^^v- 

6, 7-vh Hn-lH-:/U >-8-l'JW tf'^U>^>-3-r;i/}:^7;Wt^- h (3. 85 gXDy^h 
^}^\^uy 9>mm (10 mL) $«ITUT25'CT3I^P^«^Lfco SfS^SSlClOii; 
^m*Ue?A7lc^?K(50 mL)*JlD;t. xh^k HP77>&MJES^ bfc^tci? 

D□3|^;^A(3o mL)T3isi*ftfflbfc. ^mm^mymmi-h^j^Ammv. 

, ^DO7iN;WA/pC^/-Jl,=100/l~20/l) -vmrnVX. (262 mg) 

'HNMR (300 MHz, CDCI3) 6pm 7.64-7.64 On, 2H), 7.46-7.38 On, 4H), 7.23-7 
.12 On, 2H), 6.69 (d, J=6.0Hz, IH), 5.59 (d, J=17.1Hz, IH). 5.49 (d, J=17. 
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IHz, Iffi, 4.75-4.73 (id, IED, 3.71-3.69 (m, IH), 3.66 (s, 3H), 3.36-3.32 On 
, IH), 3.01-2.97 Od. 3B3. 1.70-1.40 (m, 4H), 1.40 (s, 9H). 
MS (ESI+) 581 (T+l, 288;) . 

##«aj5 5 

t er t-:/^;i/ { (3R) -1 - [7- (2-:^^ UU^> -1-pt ^;U-6-:f ^ V-2- (IH- tf O - 



t!D~;K67 mg)(D'Thy}:i\^uyyymk (5 mL) \zm^m<Oy^miti-hV 
(32 mg) ^iin^T. 60'CT?ll^Ma*!^b:fe. ^(ORf^mm^tmzl^mLXt 
ert-^^JV {(3R)-l-[7-(2-^^pn^>>?;i/)-l-pt9^;i/-2-(pc^;i/X;P2}^n;P)-6- 
:t+y-6.7->'li HD-lH-yiJ >-8-^;i'] If'^U S^>-3-r;W?!j;PA^- h (110 mg 
HD7^>^IS (2 mL) ^MTLT25"CT4^P^i^Lfc. S^S^ 

L:fe^fc^DDsl^;^A(5o mL)T30jAmbfe. mmm^Mjmwti-ho^A'm 

-yVtiyA, ^=^lJ->/»g|X5";i/=5/l-'l/2) T^SLT. ^©ae^Jl^ (89 mg 

) ^ntco 

'HNMR (300 MHz, CDClj) fippm 7.43-7.40 (m, IH), 7.24-7.18 (m, 2H), 7.09 ( 
t, J=2.2Hz, 2H), 6.82 (d, J=6.8Hz, IH). 6.35 (d, J=2.2Hz. 2H). 5.64 (d, J= 
17.0H2, IH), 5.54 (d, J=17.0Hz. IH). 4.76-4.74 On, IB), 3.77-3.75 On. IH) 
, 3.50 (s. 3H), 3.45-3.42 On. IH), 3.15-3.02 On. 3H), 1.77-1.42 On, 4H). 1 
.41 (s, 9H). 

MS OESI+) 538 (MHl. lOOX) . 

tert-::^5^;V {(3R)-1-[7-(2-^ P O'^>>?;0-l-pt5F;i/-6-:t^y-2-(2-:t^V tT 
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5 'HNMR (300 MHz, CDCl,) 5 ppm 7. 42-7. 39 (m, IH), 7.23-7.17 (m. 2H), 6.81-6 
.78 Od. 1H), 5.63 (d, J=l 7.0Hz, IH), 5.52 (d, J=l 7.0Hz. IH), 4.75-4.73 (m. 
IH), 3.78-3.76 (m, IB), 3.53 (s, 3B), 3.46-3.42 (m, IE), 3.08-3.00 On. 3 
H). 2.61-2.56 On, 2H), 2.30-2.17 On. 2H), 1.75-1.42 On. 6H), 1.41 (s, 9H). 
MS (BSH) 556 (TH, 19X) . 



##^»J 13 2 

tert-'/^JV { (3R) -1- [7- (2-^7 p a^yz^)V) -2-7 a::i;Py 5 / -1-^ 5^;i/-6-:r# 
V-6. 7->?t: HP-lH-:/U >-8-f ;W tT^U v'^-S-f JW*;WA'p^- h 



15 5 5 tmm(D:^mi^. 132 ®{b'&ife?£-&j^L;fc. 

MS (ESI+) 564 (MHl, 73X) . 
##^5 8 

3-{ [8-{ (3R)-3- [(ter t-::^ b ^'>*;W3|?-;i/) r ^ y ] tf U >>>-l-f ;i/}-7- (2-i? 
20 nD^>5^J0-l-^5^;P-6-^:^^y-6. 7-i^k HD-lH-yU >-2-f ;W:t4^M^m 




10 
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MS CESH) 609 (MHl, 56%) . 



5 m^m 13 3 

4-{[8-{(3R)-3-[(tert-y h+>^*;Pjl^-;WT$y] tf^U >^>-l-r;W-7-(2-:J7 




MS CESI+) 609 (itn, m) . 
##«a|6 7 

TU;i/ [8-{(3R)-3-[(tert-:/h:^^->?{7;i/fc;WT$y] tf<u>^>-i-r;n-7-( 

7—h 




'HNMR (400 MHz, CDCI3) fippm 7.41-7.37 (m, 3H), 7.26-7.17 (m. 5H). 6.78 ( 
20 d, J=7.0, IB), 5.88-5.85 On. IH), 5.55-5.46 (m, 2H), 5.33-5.21 On, 2H). 5. 
00 (s. 2H), 4.79-4.59 On. IH), 4.68-4.11 (m, 2H). 3.76-3.68 (m. IH), 3.37 
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(dd, J=3.2. 12.5 Hz. IH), 3.05-2.96 (m. 3H), 1.75-1.50 (in. 4©, 1.40 (s, 9 
H). 

MS (BSI+) 649 (MHl, 30X) . 

.5 m>m6s 

rV)l [8-{(3R)-3-[(tert-::^h:^^'>*;P2j?n;WT^y] \f^V^>-l-CM-l-( 




10 ##«»J4 7 tl^:^©:;^^^?. 6 8 (Dit^m^^^Llt. 

2- [ (3 R) -3-T $ / Vf ^ U 5^ >-i-f ;W -3- (2-^^ P a-5-:7;i':t D ^ > v?;!/) -5-^ ^ 
Jl'-6.7->>tHnif^yn [l,5-a]tf^>?>-4(5H)-:f>(380 nig)©7^^/-;i/-7K 
jg'&®iS?^(25 mL) > (4. 65 K U -/ 5^) ^iD^^liT— eJfcStO < 

hU':7AT?%i!ftL» 5»t*«JEE«i|gbfc. #6n:/S:afl<Ilb (440 mg) 

'H NMR (400 MHz, CDClj) dppm 7.40 (dd. 1=7.8. 1.5 Hz. IH), 7.27-7.22 (in, 
2H), 6.81-6.76 (m, IH). 5.93-5.88 (m. IH). 5.65-5.60 (m, IH). 5.31 (dd, J= 
20 1.4, 17.2Hz, 2H), 5.28-5.23 (m. 2H). 4.73-4.67 (m. IH), 4.70-4.65 (d, 2H), 
3.81-3.76 On, IE), 3.55 (s, 3H), 3.19-3.14 do. IB). 3.08-3.03 On, 2H), 1. 
74-1.69 (m. IH), 1.61-1.51 (m, 3H), 1.40 (s. 9H). 
MS (ESI+) 635 (MHl, 365;) . 

25 ##M6 9 

2-[(3R)-3-75y tf^U i^>-l-1';W-3-(2-^PD-5-7;P:tD^>>?;V')-5-p^5^ 
;P-6. 7->?h HP k!^ [1. 5-a] fc!75^>-4(5H)-;t> 
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[8-{(3R)-3-[(tert-:/h4^$/*;i/2i?r:;WT$ y] tf^U e?>-W;W-7-(2-^ n 
D^>>>;i/)-2-(;>l5^;i/^:t)-6-:f 7-$^t: Ho-lH-yu >-l-'f>)W 1^1^(563 
ing)©N. N~z^^^)l^)lA7^ ]^-'^ua:^)VAU^mmm(^ mL + 5 mL) 
5 \zmktlU^Ami mg). 3-:/D^yD^>(0.312 mD^Jn^. J^J^m^MWV 

Kx5^;V=20/l-4/l) -V^m-mnV. ^OBm (490 mg) 
10 'HNMR (400 MHz. CDCl,) 6ppm 7.39 (dd, J=1.5. 7.8Hz. IH), 7.23-7.18 (m. 2 
H), 6.81-6.76 (m. IH), 5.93-5.88 (m, IH), 5.56-5.51 (m, 2H), 5.30 (dd, J=l 
.4, 17.2Hz. IH). 5.23 (d, J=10.4Hz, IH). 4.90 (s. 2H). 4.80-4.75 (m, IH). 
4.69-4.64 (nii 2H), 3.82-3.77 On, IH), 3.49-3.44 (m, IH). 3.10-3.05 On, 3H) 
. 2.68 (s, 3H), 1.83-1.78 On, IE), 1.61-1.51 On, 3B). 1.42 (s,- 9H). 
15 MS (BSI+) 603 (M*+l, 99!i;) . 

##M7 0 

[8-{(3R)-3-[(tert-:/ v:)!j;|/j}^-;i/) r ^ 7] tf^U i^>-l-^M-l-(2-^ U D 
^>>?;W-2-(^5";|/5^:^)-6-:t^y-6. 7-i^t: KD-lH-yj >-l-«f 




xg^;w [8-{(3R)-3-[(tert-yh+->:<7;vfc;i/)y5y] h°^u>^>-i-r;W-7- 

(2-:^ D D^>>';P)-2-(y 5^;i.5":t)-6-:t=^V-6. 7->?k Ko-lH-yj >-l--( M 
T-fe-r'-h(650 nig)®xh^kKP7^>-x^y-;i.ji^^|gt(ll mL+ 5.0 m 

L)\z7m{t^j ^^ATi^mmm, n mL)?£iip^sis«^<£60'CTio5j-p^jni^^b 
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(740 mg) ©a^^i^tt^CDS^J^CCD^Ji&lCfflVifc. 
.5 'HNMR (400 MHz, CDCl,) fippm 7.37 (d, J=7.5 Hz, IH), 7.22-7.17 (m. 2H), 6 
.77 (d, J=7.4Hz, IH), 5. 57-5. 52 (m, 2H), 4.87 (s, 2H), 4.85-4.80 (m, IH), 

3.79-3.74 (m. IH), 3.49-3.42 (i, IH), 3.11-3.06 (m, 3H). 2.66 (s, 3H), 1. 
81-1.76 (m, IH), 1.75-1.48 (m, 3H), 1.41 (s. 9H). 
MS (BSI+) 563 (MHl, 9031) . 

10 

mm? 1 

X5^;P [8-{(3R)-3-[(tert-:/ h:^^'>*;i/Jl?nj0 7$ y] tT'^U 5?>-l-'r;W-7-( 
2-^aD^>>?;W-2-(j>t^;i/^:t)-6-:r^V-6. 7-e?b HP-iH-yu >-i-<;WT 




X5^;W [8-{(3R)-3-C(tert-:/ h+>'*;i/sJ?x;W 75 7] tT'^U >^>-w;W-7- 
(2-^7 O D^>i?;W-6-:r^y-2-^:t:t^ V-2, 3, 6, 7-5" h ^ t H D-lH-:/U 
'TJWT'fex-Kl.O? g)©7iihxhU;P^|g(27 mL){C^ai;<7U "^A (489 mg) 

. 3'^^b^5^;Ko.iio mD^mx. Mur2mmimvrco Rmm^m&mmv 

yy^- i->^Jti^)V, ^PDJjN;i/A/Bt^x5^;j.=io/i~5/i) -v^M-mmv. 

^(DBms (0.690 g) 

'HNMR (400 MHz, CDCIj) 6 ppi 7.44-7.39 (m. IH), 7.21-7.16 (m. 2H), 6.81-6 
25 .76 (m. IH). 5.58-5.53 (m, 2H), 4.86 (s, 2H), 4.82-4.77 (m, IH), 4.26-4.21 
(m, 2H), 3.82-3.77 On, IH), 3.48-3.43 On, IH), 3.12-3.07 (m, 3H), 2.68 (s 
. 3H), 1.82-1.77 (m, IH), 1.67-1.51 On, 3H). 1.-42 (s, 9H), 1.30-1.25 On, 3 
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H). 

MS (ESH) 591 (MHl. 84!i;) . 

. 5 X'^JV [8-{(3R)-3-[(tert-:/b^i/*;i/sI?-;W)7$ n t?^U z^>-l-^M-l-( 
2-^ D UK>i^)V)-6-:t^V^2-^^:t^V-2, 3. 6, 7-x b ^ b H U-m--^0 >-l- 

^O^^Ag NHBOC H NHBOC 

O " 

10 2-[(3R)-3-T5 7E^U>'>-l-r;W-3-(2-;j7PD-5->';i/:t-0'^ 

>>?;l/)-5-^5^;i/-6,7-v?t:HDbf^Vn [1.5-a] tf^S?>-4(5H)-:t>(15.4 g) 

15 ^MJBEiSffit-SSltl?. M©BW«»0a^^i|& (15.4g) ^mtc, 

'HNMR (400 MHz, CDClj) 6 ppm 7.45-7.40 (m. IH). 7.28-7.23 On. 2H), 6.97-6 
.92 (m, IH), 5.52-5.47 (m, 2H), 5.19 (s, 2H), 4.68-4.63 (in, IH), 4.20 (q, 
1=7.1 Hz. 2H), 3.81-3.76 On, IH). 3.72-3.67 On, IH). 3.30-3.25 On, 3H). 1. 
88-1.83 On, IH), 1.66-1.61 On, 2H), 1.53-1.48 On, IH), 1.41 (s, 9H), 1.26 

20 (t, J=7.1 Hz, 3B). 

MS (BSI+) 577 (M*+l, 54Si;) . 

##«3|7 3 

2-[(3R)-3-75 y tr^^U S^>-l-'r;i/]-3-(2-^ □ P-5-7;P:tP'^>>?JW-5->^5^ 
25 ;P-6.7-S?tHPt!^l/P [1.5-a]t;7>?>-4(5H)-:t> 
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o °P 




o 



NHBoc 



NHBoc 



-r;W-i-(2-^DD^>5?;i/)-iH-r 53^v^-;i/-5-;^7;i/3j^^'>l/- h (u. 8 g)©x 

1/1) -e^iii-»sgu> ^(Dmm<^ (i5.4 g) s#fc, 

'HNMR (400 MHz, CDCl,) 6ppm 10.9 (s, IH), 9.50 (brs. IH). 7.44-7.39 On, 
IH), 7.25-7.20 On, 2H), 6.72-6.67 On, IH), 5.34 (s, 2H), 4.65-4.55 On, 3H) 
, 4.25 (q, J=7. 1 Hz. 2H). 4.20-4.15 On, 2H), 3.90-3.85 On, IH), 3.11-2.91 
On, 3H), 1.94-1.89 On, IH). 1.61-1.48 On, 3H), 1.41 (s. 9H). 1.31 (t, J=7. 
1 Hz. 3fl), 1.20-1.15 Oo, 3H). 
MS (ESI+) 623 (MHl, 100%) . 

8-{(3R)-3-[(tert-:/h^$/*;W3j?x;WT^ y] tf^U 5?>-l-rM-7-(2- 

^DD^>>?;W-6-:r+y-6. 7-v>h Ha-iH-:/u >-2-:^7;P3|^^$^V'- h 



8-C(3R)-3-T$ / If'^'J z^>-l-C)V\-7-{2-^ O n^>i;;i/)-6-:t^y- 
6,7->?kKD-lH-yu>-2-:«j;Pjj^=^^>'Wh (367 mg) (367 mg) ©T^h^kHP 
(10 mL) mmz. tK (5 mL) RCJ^^fqaW* (5 mL) <^Jn;l, >?ter 
t-:/5";i^i^*-3j^:^i-ha92 iDg)<£in^25'CT4I^P^m#L/;t, 
Sb/Si^tC, mmJ^^JV (150 mL) SJn;^, 7lcRtX«&5fil*i'ft;:h h U ^; AtK^T 




NHBoc 
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;p=ioo/i~3o/i) i^mmvx. mmoB^m (102 mg) ^mc, 

MS (BSI+) 517 (M*+l, 19!i;) . 
##^'97 5 

r^JJV [8-{(3R)-3-[(tert-:;^h:^v';j!7;Pfc;0T$/] tf^U i^>-l-r;i/}-7-( 
2-i5' DD^>>»;|/)-2->7y-6-:t+y-6, T-v't Hd-1H-:/U >-\-^)V\ T-fex- 




7U;i/ [S-IOlO-S-CCtert-r/h+S^;^;;!//}^-;!/) y] tf^U ;i/}-7- 
(2-^nn^>>?;i.)-2-(^5^;i.x;i'jf;n;p)-6-:t^v-6. 7->?t Hd-ih-t'U >-i- 
-r;Wy-fex-h(505 iiig)®N, N-5^^5^;1.jJn;|/AT$ m?S(3.6 mDtCO'CT 

15 Sl7K?fl:^-hU»>A?&JiD^. SSf?K*7;i/;j!7Utti:b> :57ob3lx;WAT2llIi*mUfc. 

=1/0-10/1) ^(D^tf^m (245 mg) <&#;^c. 

'HNMR (400 MHz, CDCI3) 6 ppm 7. 44-7. 39 (m, IH), 7.25-7.20 (m, 2H). 6.80-6 
20 .75 On, IH), 5.94-5.89 (m, IH), 5. 63-5.58 (m. 2B), 5.36-5.31 On. 2H). 5.02 
(s, 2H), 4.75-4.70 On. 3H). 3.80-3.75 On. IH), 3.57-3.52 On, IB), 3.30-3. 
25 On, IH). 3.10-3.05 On, 2H). 1.89-1.84 On. IB), 1.71-1.56 On, 3H), 1.41 
(s, 9H). 

MS (ESI+) 582 (T+l, lOOX) . 

25 

##^3)7 6 

X^^JW 4-75 >'-2-{(3R)-3-[(tert-:/ 75 y] If'^U >?>-W 
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^qA,q ncn NHBoc 




xh^hHD7^>(223 mW\zm^X^7iimit±hV0Am%. 2.01 g)^mx 

5 T 5 y ] tr^ u >-i-r (s^t / ^ /) ^ -n- (2-15^ d d ^ ^ u >^ 
mmm(Dn^^m (16.7 g) ^mc. 

'HNMR (400 MHz, CDCl,) 6ppm7.39 (dd. J=1.6, 7.7Hz. 1©. 7.23-7.18 (m. 2 
H), 6.81-6.76 (m, IH). 5.31 (s, 2H), 5.23-5.03 (m, IH), 4.12 (q. J=7.1Hz, 
2H), 3.82-3.77 On, IB), 3.38-3.33 (m, IH). 3.05-3.00 (m, 3H). 1.80-1.75 (m 
15 , 2B). 1.62-1.57 On, 2H). 1.41 (s. 9H), 1.02 (t, J=7.1Hz, 3H). 
MS (BS1+) 478 (MHl, lOOX) 



3 4 

X5^;V 4-T 5 y -2- { (3R) -3- [ (t er t-:/ h ^ v':i!7;i/3l^-;0 T $ y ] tf ^ U 

20 ;W-i-(2-pt5";u^>5;;W-iH-f $yv^-;i/-5-;itj;i'3i?+$^w- h 




'H NMR (400MHz, CDCl,) 6ppm 7. 15-7. 05 On, 3H), 6.63 (d. J=7.3Hz, IH), 5.17- 
5.10 On. 2fl). 4.98-4.96 On, 3H). 4.08-4.06 On. 2H), 3.76-3.73 Oo, IH). 3.2 
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9-3.25 (id, 1H), 2.97-2.86 (m, 3H), 2.33 (s, 3H), 1.85-1.49 On, 4H), 1.41 ( 
s. 9H). 1.07-1.01 (m, 3H). 
MS (ESI+) 458 (MHl, lOOj;) 

. 5 13 5 



0%m7 6 tl^«l©:«r^T. 13 5 <D^^9^t:^m^rco 

10 'H NMR (400MHz, CDCl,) 5ppm7.33 (dd. J=5.0. 8.7Hz. IH). 6.90 (dt, 1=3.0, 8 
.4Hz, IH), 6. 54-6.52 (m, IH), 5.21 (s, 2H), 5.02-4.96 (m, 3©, 4.14-4.10 ( 
ID. 2H), 3.79-3.71 (m. 1©. 3.28 (dd. J=3.2, 12.1Hz. 1©. 2.96-2.82 On. 3© 
, 1.79-1.51 On, 4©. 1.41 (s, 9©, 1.10-1.08 On. 3©. 
MS (ESI+) 496 (MHl, lOOX) 

15 

X5^;i/ N-[(Z)-{(3©-3-[(tert-:/h^>';itr;W#-;i/)T5 /] tf^U v>-i-r )V} ( 
->T/ < 5 / ) pt5^;W]-N-(2-^ O u^y-J)V) if^) -y^— V 



20 JL^)V N-[(B)-{(3©-3-[(tert-yh=^^>'*;i/3l?-;W75y]tf<U>^>-l-f;U 
}(->7y'T$/);t5^;W^U'>^-h(21.0 g)©71i h::i h iJ;P^^(113 mDtC 

u-Thifyy^- (->U*y;K '\^1i->/lf||x5^;p=2/l~2/3) -V^m-mU 
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h. M®BWtl (16.3 g) 

'HNMR (400 MHz, CDClj) 5 ppm 7.45-7.40 (m. IH). 7.34-7.29 (m 3H). 4.63-4. 
58 On, 2H), 4.22 (q, J=7. IHz. 2H), 4.03-3.98 On. 2H), 3.76-3.71 (n, 2H), 3 
.54-3.25 Od, -4H), 1.95-1.90 On, 2H), 1.71-1.59 On, 2®, 1.44 (s. 9H), 1.29 
.5 (t, J=7.1Hz, 3B). 

MS (ESH) 478 (i*+l, 82X) 

3 6 

Ji^JV N- [(Z) -{ (3R)-3- [ (tert-y h^->:fy)V^:=.)V) 7 5 7 ] tf^ U >^>-l-r M ( 

10 '>7/-r ^ y ) ^5";w-N-(2-^5^;W'^>":^;w if u 5/^- h 



'H NMR (400MHz. CDCl,) eppm 7. 24-7. 18 On, 3H). 7.13-7.11 On, IH). 4.89-4.80 
On, IH), 4.49 (s, 2H), 4.19 (q, 1=7. IHz, 2B), 4.02-3.88 On, 2H), 3.76-3.5 



B, 2H), 1.71-1.61 On, 2H). 1.43 (s, 9H), 1.27 (t, J=7.1Hz, 3H). 
MS (BSH) 458 QtH. 37X) 

13 7 

20 X^)V N-[(Z)-{(3lO-3-[(tert-y h^'>*;PJl^-;|/)7^/] t!^U>^>-l-r;W ( 



'H NHR (400MHz, CDCl,) dppm 7.36 (dd, J=5.0, 8.8Hz, IH), 7.08-7.06 On, IH), 




15 7 On, 3H), 3.42-3.40 On, IH), 3.25-3.20 On, IH), 2.23 (s, 3B), 1.95-1.87 ( 
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7.03-6.98 Od, 1H), 4.79-4.74 (m, IH), 4.62-4.52 (m, 2fl), 4.23 (q. J=7.1Hz 
. 2B), 4.03-3.89 (m, 2H), 3.74-3.59 (m. 3H). 3.42-3.38 On, IH). 3.20-3.16 
(m. IH), 1.95-1.71 Od. 2H). 1.70-1.69 On. IB). 1.59-1.56 Od. IH). 1.43 (s, 
9H). 1.29 (t. J=7.1Hz. 3H). 
.5 MS (BSI+) 496 (M*+l. 48!i;) 

8 

X^;i/ N- [ (E) - { (3R) -3- [ (t er t-:/ h^zyi])l^:^::i}U) T 5 / ] If^ U >^>-l-r ;W ( 



L){C^iaT(R)-tert-3-y5^;Hf^U>?>-3-r;i/i?;i'n^-h (73. Og) ^Jn^ 
;i'mMli(254 g). hUX5^;W7^>(254 mD^ln;!. ^izmUVXKf^m^i 

;k a:^ij->/@^^x5^;w=i/i~o/i) T^ii-i^SL, ^M©aKi«^ (133 g) ^ 

20 7^;P7TX<hLT#fc. 

'HNMR (400 MHz, CDCl,) 6pm 5.61 (br. IH). 4.66 (br, 1©. 4.24 (q. J=7. 1 
Hz, 2H). 4.25-4.20 On. IH). 3.78-3.37 On. 5H). 1.98-1.93 Od. IH), 1.85-1.8 
0 On, IH), 1.71-1.66 On. 2H). 1.45 (s, 9H), 1.30 (t. J=7.1Hz. 3H). 
MS (BSI+) 354 Cr+1. 20X) . 

25 

##^J7 9 

8-yn^-7-(2-i7 P P^>i^;i/)-l-pt5^;U-2-7a:x;Wl. 7->?k HP-6fl-yj >- 
6-:r> 



10 




v^^xx;!/ >^7y>f 5 (gg 8 g)©2-ypA/-;U^^?g(i. 46 
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o f^K^ o ^ ^ 

im^-^ V U ^Jx (106 mg) 0>^^^;W3N;PAT5 ^mk{2. 4 mL) fc, 8-:/D 
^-7-(2-i^ PD^>>?;W-2-7x:i;Wl, 7-:?k b*D-6H-y U >-&-:t> (1. 00 g) 

y^- ^nP3jx;pA/>i^/-;i/=ioo/i~5o/i) -^mn-nuu 

^oumm (1.03 g) ^nit. 

10 'HNMR (400 MHz, DMSO-de) ^PP" 8.13-8.08 On, 2H), 7.65-7.51 (m. 4H), 7.4 
1-7.36 On, IH), 7.34-7.29 On. IH), 6.66-6.61 On, IH), 5.73 (s. 2H), 3.31 ( 
s, 3H). 

MS (ESI+) 431 (MHi, looa;) 

15 ##^J13 8 



3->^7;W:tD^h+S/Tr:U> (4.90 g) ®15«m7K^^(100 mDId, O-CT 
MSgm^^hU'^A (2.34 g) OimWL (20 mL) <&fiSTbT304)-r^^b}fe. ^© 
20 ^^iat^ML. ^fe>tc:70'Cl?iniiibT2l^^^tfc. SlSlg*^MIC?&^L7K 

(100 mL) ^M^xmk:x.=}-)v (100 mL) Tjftmbfco ^mmtim\m.^i-v^)^ 
=50/1-5/1) -v^m-m^v. mmoB&o<\^ (2.13 g) ^#;rc. 

25 'HNMR (400 MHz, CDCI,) dppm 7.21 (t. J=8.2Hz. IH), 6.70-6.62 On. 3H), 6.4 
9 (t. J„=72.5Hz, IH), 5.40 (br, IH). 



wo 2004/096806 



3 10 



PCT/JP2004/006104 



3 9 




5 ^mnm%y. Z-^>-^)V^^-yyx. J (4. OO g) ODt" h ^ k H D 7 7 > 
^?S(40 inDfC. ^ig"fe>">A (2.34 g) . 2-^ DOX^^;!/- p - h;i/X>x;i<'7}N 
^-h (9.39 g) ^meS'CTSOI^rBliDl^^bfc, SlSIS^^iat?&^L. @# 
<&53§ICTI^#. ^Igg^^JBEiiSgbfc. ^^\zMSc.mi(r>V)\,T.yw^ (50 mL) 
fctert-:/h^->:^u»:?A (6.73 g) <&lniATiiot:'rii^P5^bfc. siSi^^*^ 

10 fiifcJ^L, tK (300 ml) *l)n^Tl^lfeX5^;i. (300 mL) TtttBL}/^:. W^^SfiS 

>/»mx5^;i.=100/l~20/l) -n^m-mmS^. M~)\,:s.-7-)^^^i^ (3.44 g) 

15 'HNMR (300 MHz, CDCl,) dppm 7.44-7.18 (m, 6H). 6.72-6.59 da, 4H), 5.04 (s 
. 2H), 4.77 (dd. 1=1.6, 13.7Hz, IH). 4.43 (dd, J=1.6, 6.1Hz, IH). 
^^^H^T. $^X5^;1/M«& (11.58 mil M^^1J->^?g ) ©l,2->^i?Dnx^ 
(12 mL) ^^-sriCi^UT^ hUi^DDg^ai (1.89 g) ©l,2-i?^Pnx 
iS'V^ (5mL) *l0o<DMTtT2O^^mL.fe. $&fC>'3-H^iS'> (0. 
20 93 mL) *?i§TbTlO:J)-r^^b)t^. ±iB©b*x;i/x— r;P4'rBm (1.31 g) 01 
,2->^i^DDX3!'>^l^ (5 mL) ^tiTbfCo ^©m^><rJc2I^K3&HtT^iatC# 
Sbi^^^Lfe. S;S?Betc:2NJaK (20 mL) ?£mTl,2-S^i^DDX:57>SMBE 
gf*bfc^fci?X5^;i/X-5^;P (200 mL) T^fiLfc. ^HS^IRSBI, 2.5N7KBt 

(>^U*^;K ^=^^ii->/g^mx5";i/=ioo/i~20/i) T^)-il-»sgb. 3-5/ i^n:/ 
ojj?^i/7x/-;i/©^>>?;i/x-x;^ (o.74g) ^^{c#^nfc'^>>?;i/ 

x-x;i. (0.74 g) ©xh^bKD7^> (20 mL) RtXx^y— ;i/ (20 mL) QM 
?KfclOXA7i?!:7A-;«7-sl?>M« (SOX wet) (0.36 g) £i)n>lT*^|?ffl^T» 
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^m^m&mmvxmmm-zy^ufu-^^s^yx./-)], (0.51 g) ^mc. 

'HNMR (300 MHz, CDCl,) 6ppm7.12 (t. J=8.0Hz. IH), 6.65-6.56 On. 2H), 
6.45-6.41 Od, lED, 5.33 (br, IH). 3.71-3.66 (m, IB), 0.76-0.73 (m, 4B). 

.5 



Id vitro DPP-IV B^f^ffl^^a^ 
10 m?-imm^^W>^im. ^\f>^}ihm^ry±-C/'^yyr- (25m Jns- 
HCl. HOmMNaCl, lOnM KCl, pH7.9) (C^v'jfilM : 

final 5f&l&f?> thjUi^f: final 10<&#f?) . 0mm<OWiWi^^mmm^Wi 
taV. ^MlCT<>^a.^~hU;fe^. (Glycyl-L-Proline 4-MethyI- 
Coumaryl-T-Amide, ^^^]^mmx) ^^mmm umzfs:^ \zmaLm.U\zX 

15 Kj^-^'^tno mm^nmmn.^%trsi^^o\zmiMLxKm^w±^'&. mt-fv 
iCjotetUT^ajufc. 2'^7m(omsk(o^i^m^m\z^ro 
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(^1) 











ICso (nH) 










8 


— 


^il^J 1 6 


1 4 


8 


IIJfi^J2 5 


1 6 


— 


8 


1 


3 


llil«^J 2 9 


5 


— 




1 3 


7 


MMMG 1 


2 7 


1 0 


Ilifi#!l6 8 


5 6 


1 7 


Mtm? 3 


4 0 


2 1 




8 9 


6 7 


IIM«^5 2 


1 7 


9 


^Jfi^J4 9 


1 4 


6 


IIJS^»J 5 3 


2 1 


8 


mMmi 6 


1 2 


6 


iijiify 9 1 


2 7 


1 0 


^M^J4 6 


8 0 


54 


^Jfi0a4 5 


2 3 


7 


nmm 6 0 


4 1 


1 8 


9 


2 4 


1 5 


^Jfi««J9 3 


1 0 


8 




6 5 


2 2 


mmmi 2 


3 0 


2 4 


mmm7 1 


19 3 


10 4 


mmmd 2 


2 2 


9 


mMM 10 8 


7 


2 


mMMl0 7 


7 


2 



(- : 



m.mm2 

aiS7yfe-r;t«;7r- (25iiiM Tris-HCl, UOmM NaCl. lOmM KCl, pH7.9) \ZX^ 
Hit (final l^imm ^m\tMmz.m% (Glycyl-L-Proliae 4-Methyl- 
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Coumaryl-7-Amide, ^^^\^m^m) ^^^mmOQnmzf3:^^^\zmillV^U\ZX 

tco ^m.it^^i&^m(D]km^mimmzs^r^^j^i[:^i\^i^^<Dimmm 



(«2) 





^it^tim^<D^mm\z^ n?>mmm (%) 


AUCo-Mb 
CKXh) 


Ih 


2h 


4h 


6h 


2 4h 


mmme 4 


24 


21 


28 


23 


1 


347 


mmme 7 


80 


79 


75 


71 


31 


1340 


mrnme s 


69 


72 


74 


63 


30 


1229 


mmmi 3 


64 


69 


69 


61 


28 


1176 


mmmi 2 


57 


56 


61 


49 


16 


902 


mmmi 1 


23 


28 


29 


26 


11 


476 



(n=3) 

^^7. \zm^M.WY\mm¥^mm^ik 



IS. ^#2.4.6,io.24^r5^fcs^MJ;D«u> m.%\z^>mm^noz.t\z^ 

K>im.^j^^\yt:Lo ^^tltzMk^Tv-^^nvyr- (25idM Tris-HCl. UOmH 
NaCl, lOmMKCl. pH7.9) \ZX^1Sih (final 20^f&fi) ^WmitWmzmm. ( 
Glycyl-L-Proline 4-Metliyl-Cou]naryI-7-Amide> ^^^5^ H5B!SBf) Si^li^lOOitfM 
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Tco *^c, D??imm^^^ny hLtc^yyTomm (AUC (0-24h) ) ^^ffib 

.5 ms) 







AUCj.241, 

(XX h) 


2h 


4h 


6h 


2 411 




17 


17 


22 


47 


1597 


mmm 3 9 


37 


60 


79 


87 


533 


mmm9 a 


60 


73 


79 


88 


451 


mmm 9 4 


43 


69 


76 


86 


543 



(n=2~4) 



^8^^J4 

10 mmmimt^m^^-^vTcskmu. m—m^n^m-vumLrco rf3it>-^. sd^ 

yh m. llifiW9O'fb-&^^0.55;MC!l^^(CT10 mgAg(5 iiiL/kg)T 

nm^m^ (LC/MS/MS) tJlOaa^LTt. -tltt^^. ^^/hjfiimi mLt, l^i^ 
(0.5 /g/mL) 100 /L&^J)nbT54^1J— Jc:T*9l0«>P^^bfc, Z.tV,zU 

15 (pH 6. 86. w&m \^^^mmcx3-)\^i mL^jn^T, \mx^^-)3 

ji'^fMH (3.000 r.p.m.. ^iS, lO^^r^) Lfe, ^«IM*^)-|5t 

■^n%w^'^^xrjm^^m\^t^^WiZ^^ j-m. \ ^^^xsm. \ 

T, fcTi|?llOTO^J^bT#e.n:/t^?S2 4.^LC/MS/MS7?S!l^Ufc. 

LC^#}c::feViT. :^^AJiCadenza CD-C18(S^50inm, itg4.6nim, Wf^lu.^ 
20 ^ffiVifc, ^itlSttlO niMSf^T>^:n'i7A*^Wpti5^/-;W (2 : 8) Umim^^ 
. m&m.l iDL/iointL;/^. MS^#fc:feViTtt> ggfcttTSQ7000 LC/MS/MS 
System (ThermoFiiinigaiO Sl^b. -r:*->{k^fcJlESI$fflVi, S!^*- HJiiE-r. 
:tX ^c^iJ^U^^^fe^SIttKSelective Reaction Men iter iiig)T«a^bfe. jiPtg 
■^©^«l^^©^l^iliim4'ii^*^4 fc^bfco 

25 
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L 

ingAg(5 inLAg)T, ^n-^tlSiPS-^U^S:. S-^©^-/ hjfii?»©0.05 mLfc, |^ 
laS^TO^ (0.05 /g/mL) 400 /L^^JnL;^^. Ite^^fDbfc. -e©^S^100 /L* 

10 gi&@ffiJAUifii{SProspekt-2 (Spark) <&fflV\ Hffi*- h U y S?«ODS*— h U 
V-J-^m\i>tL. LC^frfc:feViT«, ^>«f*^A«Mightysil RP-18 GP(S$50 mm, 
ag2.1 mm, )K[^g3wm)^fflV\ ^UttlO mMB^B6T>*— ^A7KI§?K/;?^^y — 
;^^i^lK*fflVi;/£:^^^5^x> h^T^JfiLfc. MS^#fC:feViTfi, g«{CAPI4000 
LC/MS/MS System(Applied Biosystem)<£^fflt. ■1':t>lt;^fet(JESI^fflVi, 

15 K^iE'T^tX ^ — rJ' U >^^J^MRM (Multiple Reaction Moiiitoring)Ti!l^ 



(^4) hJcMPS-^L;t<h^(D^SEifefl2'&<feoifiiM4'Slg 





: (ng/mL) 


154)- 




l^F^ 


2i^r^ 


4^F«1 




24lt^ 


lliS«»l4 9 


ND 


ND 


ND 


ND 


12.7 


41.2 


ND 




10.5 


30.9 


37.4 


55.3 


149.0 


264.0 


88.3 


7 6 


17.2 


69.9 


99.9 


123.0 


208.0 


224.0 


32.9 



ND:«iaiS^(10 ng/mL) £ilT- 



20 

7y htc^Mi^^-#Lfe«h#g)feg^^b:^i^g>jliLjSttiji^ (^Mgy49CD'fb:^#») 

SD^yh (iS, 7jil^) <£fflVi, IU£«aj49©{b^t|©7K^ (4g:tJ&lc/0. 1 N 
25 mil*=9/l) *1 mgAg(5 mLAg)TM^liRrtfc:lg#bfc. OT. Kii«^4fc^tt 
5^jg«^49©'fb'&l&tl^«lja::«rffifc:it3T, IIM«3i49©lt:-&i|^©jfait4'T©li^<£ 
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>if^)u-}v) ^1 iDg/kg(5 iDLAg)T. ^n^nm^mmz^^^htc. £(t. ^m. 







K (ng/mL) 




15:9- 


30^ 




21^^ 


mm 


mm 


24l^r^ 


IIJg^4 9 


98.5 


66.8 


45.7 


37.7 


24.2 


16.7 


9.79 


ND 




41.2 


27.1 


27.0 


28.0 


36.7 


29.9 


32.3 


9.85 


HJfiM? 6 


59.2 


39.9 


30.5 


36.5 


32.3 


23.9 


29.7 


2.96 
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»gi$nTt)<i;Vi7;i'+;vx;P7^n;p*. tt^$nT'bcJ:Vi7;p^;vx;p 
Bm$nT=b<tvi^'T-P7U-;i/S, em^nTt)j;vi^xP7'j-;p 
7)V^)vms sm^nT%)j;Vi'\xP7U-;i/*;p3i^:^;us. giU^nxfejiVi^ 

T^bJcVi^^^ffiftAxPStS^^fd^ SfcttTIBS: (Tl) - (T6) 
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o 



o 



o 



(T1) 



(T2) 



CT3) 




O 



O 



O 



(T4) 



(T5) 



(T6) 



-Y-NH^ri. TIB^ (A) -e^^tbSS. ^fettTIBS; (B) T^^JlSS 




(A) 



NH2 
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NH NH2 

2o(^^SM^^i^-a'bfffcJ^iS<Sr?^fig-r5ri:t>-^#So ) ]T'^$ti5ft:-a-4& 

2. -Y-NHgjiS^ (A) -e^$H«3|-Cfc»J. m*Sl*>b<H[2-ei5)5*\ * 
fef*. -Y-NHjdS^ (B) "C«$tt5S"efc«3. n*Sl t>L<ri2-C$>5. f» 

3. R':i5-jc|25S; (c) ^ (D) %t-\± (E) (n>\^^f\.t^<om^h^ ^ »:^^1~2(0 
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ztt, mmm'if. -s (o) p-, ^fc^-NCR^^) 

j^Vi^iWt^-rjPSx 7;i/3^>'5!7;w3i?-;v^, «m$nT*>j;vi7;wi/*;i/3j? 
'>i7n7;i/+;i/;^;i/j|^ri;v«, fi^$nT'b«fcVi7U-;w«> 

R^Hi7icm0i^*fctt7;wPS^^ro ) 

4. R%^ (C) hL<\i^(R)i!$>^. M*:®3IHi^©^b^tit>U<«^©:/D 

35:bT, ADy>ii^> s/7/a, 7;v^;i/5^:fS. 7;p+;ux;V7Jn-;p*. Ci 

;i/3:^->S. ;\D7;i/3^>'*> 7;pri:^s^:^7;V3Hx;i/S, 7;1/=*^;1/*;pjJ^-;1/» 
, Ao7;wu*;wsj?x;i/S, *fc«->^D7;w+;w*jV3Kxji/ST2&s, Sf^^g 

6. R^ift^ (C) T?*?), R^dU-P^^Eb, ADy>M^T?*5. ^^3^413® 

7. R3*«2-^PD7xr:;K 2 -i^pp- 5 P7xX;k 2-^5^;l/ 
-5-7;i/:t07xXJk 2-^h4^>'-5-7;i/:tn7xn;K S;/£:tt2->'7 

30 y - 5 - y)V:tn y x-;WTfes. tt*:S4 lBi^®<t-&<fet> L < tt-e©yp H ^ y 
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10 ^. JlJlTf^ 

Ratt7;W^^>^&, 

Rcta:«^$nT'ba:V57;w+;i/», «m$nTViTfecfcv:i7;i'n^~>x. 

o 
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